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Length, 63 feet. Diameter. 12 feet. Displacement, Submerged, 120 tons. Speed, 3 and 8 knots. 
Submarine "Porpoise" on the Ways. 




Immediately in the center is the-open torpedo tube. Above to the left the pipe from air tank for expelling torpedo. To rigiit and left are air flasks and ballast tanks. Each side of torpedo tube are the forward trimming tanks. 

Above torpedo tube are pressure, speed, and other gages. 

Realistic View in the Interior of a Submarine, Looking Forward. 
THE CONSTRUCTIOS AND HANDLING OF SUBMARINES.— [See page 408.] 
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A SPEEDY SOLUTION OF THE " BROKEN RAIL " PROBLEM. 

We invite the attention of those who are inter- 
ested — an* who is not?— in the serious question of the 
increasing number of broken rails, to the somewhat 
lengthy article published elsewhere in this issue on 
that subject. It would be the sheerest folly to ignore 
or deny the magnitude of the danger which, under the 
existing conditions, threatens everyone who takes a 
journey upon our railroads. The State Railroad Com- 
mission of the most important State in the Union has 
taken official cognizance of this question; and unless 
the responsible parties take speedy steps to improve 
the quality of the rails, the subject is one that may 
well become the subject of Federal action. 

The present conditions are intolerable. Rails have 
become so unreliable as to constitute a continual men- 
ace to the safety of the passengers. The daily papers 
are filled with accounts of this or that train that has 
been ditched; and in the majority of cases at the end 
of the telegraphic account is a brief notice to the 
effect that the cause was a broken rail. We have 
shown elsewhere that the deterioration in the quality 
of the rails is due to the inferior quality of the steel 
used in their manufacture, and that the inferior qual- 
ity is due to two facts; first, that the ores of which 
the steel is being made contain a larger amount than 
formerly of an impurity which cannot be removed by 
the Bessemer process; and second, that the manufac- 
turers are using a portion of the steel ingot from 
which the rails are rolled, which formerly, under the 
railroad engineers' specification, was rejected as scrap. 
The engineers. claim that the broken rails come chiefly 
from that portion of the ingot which they used to 
reject, but which the mills are now incorporating. 
They also' claim that if this portion of the ingot were 
rejected, it would be possible, in spite of the depreci- 
ation in the quality of the ores, to roll a rail which 
would stand fairly well up to its work. On the other 
hand, the manufacturers understand that if a one-third 
crop were used on the ingots, it would mean an imme- 
diate and very large reduction in their output, a reduc- 
tion which, in view of the increasing demands for 
rails, they are unwilling to make. 

Starting from the incontrovertible standpoint that 
the railroads ought to be provided with the very best 
and safest rail possible, it would seem that the only 
and perfectly proper solution of the difficulty would 
be to make the one-third crop, as requested; roll rails 
of the very highest character that can be secured 
under the Bessemer process; and, in order to meet 
the shortage of the supply that would result from 
these improvements in manufacture, to remit the duty 
on steel rails, until such time as the rail-making con- 
cerns shall have been able to build and set in oper- 
ation sufficient Open-Hearth plants to supply the full 
demands of the country. 



THE SUBWAY DEADLOCK IN NEW YORK. 

The refusal of the Interborough Company to. put in 
a bid for the new subways, and the failure of any out- 
side bidders to manifest any interest in the question, 
brings the city face to face with what is perhaps the 
most serious problem with which it has been con- 
fronted in all its existence. Figures prepared by Mr. 
Rice, Chief Engineer of the Rapid Transit Commission, 
prove that, unless the work of building new subways 
be at once put in hand and vigorously prosecuted, the 
rising tide of population and travel will in a few years 
have so completely overflowed the lines of travel, that 
the daily activities of this, the second greatest city 
in the world, will be at a deadlock. 

According to the Rapid Transit figures, as given by 
their Chief Engineer, the population of Manhattan and 
the Bronx by the year 1916 will be at least 3,170,000. 
and the total number of passengers that must be car- 



ried will have reached the enormous total of 4,454,800 
a day. These figures are based upon the carefully 
ascertained statistics of the rate of growth of popula- 
tion and travel in the past two years, and Mr. Rice 
finds that the population of Greater New York has 
doubled itself every twenty-five years, and will prob- 
ably double itself again by 1930. He states also that 
the total passenger traffic, as shown by ticket sales, is 
increasing at such a rate that it will probably double 
itself within the comparatively brief period of ten 
years' time. 

From this forecast, which there is every reason to 
believe is well founded, the Rapid Transit Commission 
are satisfied that the following provisions must be 
made: Within the next five years there must be built 
subways as follows: In Brooklyn, two four-track sub- 
ways operated with ten-car trains, providing for eight 
additional tracks crossing the East River, either by 
tunnel or bridge. For Manhattan and the Bronx, 
three four-track subways operated with ten-car trains. 
Within the second five years there will be required 
for Brooklyn two additional four-track subways, and 
three additional for Manhattan and the Bronx. 

For a period of four years the increase in passenger 
traffic in Greater New York has been at an even rate 
of 63,000,000 additional passengers a year, but last year 
the increase rose to the enormous figure of 110,000,000, 
presumably as the result of the increased facilities 
afforded by the opening of the Subway. The increase 
in the population of Manhattan has been fifteen per 
cent in the past five years; but the increase of traffic 
on all lines during the same period has been at the 
rate of thirty-nine per cent; while in the last five years 
the increase in the number of long-distance passengers 
in Manhattan has been 108 per cent, although this last- 
named increase is not likely to be maintained. 

We are satisfied, after a thoughtful perusal of the 
above estimates, coming as they do from an authority 
so well qualified to judge, that they are sufficient to 
warrant our opening statement, that the transportation 
problem is perhaps the most serious that has con- 
fronted the city in the whole period of its existence. 
The immediate solution lies primarily with the Inter- 
borough Company, and it is earnestly to be hoped that, 
although they are a strictly commercial corporation, 
and are naturally desirous of securing all the profits 
that are possible, they will bear in mind that, as 
regards the contract under which they secured the 
present Subway, they have been very liberally dealt 
with by the city, and in no respect more so than in 
regard to the advertising privileges. The city has 
shown its desire to meet the Interborough Company 
halfway in its recent proposal to permit that company 
to construct additional tracks on the Third Avenue 
and Second Avenue railways, if they will agree to con- 
struct the upper east side and lower west side subways 
under the terms of the present proposed contracts. 



NEW USES FOR AN OLD DEVICE.- THE GYROSCOPIC 
RAILROAD TRAIN. 

The recent very successful tests of Dr. Schlick's 
gyroscopic apparatus for steadying ships has evidently 
opened a new field of usefulness for an old device, 
which for many years was looked upon in no more 
serious light than that of an interesting scientific toy. 
Shortly after the first report of Schlick's invention, 
there came from Germany the announcement of an- 
other ingenious application of the gyroscopic principle, 
namely, its installation on board ship in place of the 
magnetic compass; and it will be within memory that 
the tests of this device, as carried out by the German 
navy, were reported at the time to have been highly 
successful. 

Considerably antedating these two inventions was 
the appearance of the successful Obry steering gear 
for torpedoes, in which the tendency of the gyroscope 
to maintain itself in its plane of rotation was utilized 
to control the rudder of the torpedo and maintain the 
latter on a predetermined course. This is the most 
important improvement effected in the torpedo since 
the introduction of the hydraulically balanced piston 
to control the submersion rudders for holding the tor- 
pedo at a predetermined depth. 

Not always, however, does gyroscopic action lend 
itself to useful purposes, and indeed, in its larger 
effects, where the rotating masses are heavy, it may 
sometimes set up stresses which are apt to be over- 
looked and may contribute to, if they do not actually 
cause, disaster. The Scientific American recently dis- 
cussed the gyroscopic action of steam turbines in 
increasing the stresses in the frail hull structure of 
torpedo boats. The subject was brought up a few 
months ago by an English naval architect, who proved 
that in the case of the British torpedo boat whose 
back was broken when she was plunging heavily into 
a head sea, the gyroscopic resistance to a change of 
plane of the revolving parts of the turbine may 
have amounted to several tons, and that these stresses, 
being unrecognized at the time the boat was designed, 
may have carried the total bending and wrenching 
stresses beyond the limit of strength of the hull. 

Another instance of unfavorable gyroscopic action 



was discussed at the time of the Woodlawn wreck, 
when it was suggested that the centrifugal force ex- 
erted against the outer rail may have been augmented 
by the gyroscopic resistance of the axles and wheels, 
and the armatures of the electric locomotive. We be- 
lieve that no calculation of this effect was made at 
the time the locomotives were designed; and in view 
of the novelty of such an investigation, the oversight 
must be considered as entirely pardonable. Subse- 
quently to the wreck, the problem was worked out, 
and it was found that the gyroscopic effect would add 
about five per cent to the thrust resulting from cen- 
trifugal action of the whole locomotive. 

Judged by the extent of the benefits conferred, the 
use of the gyroscope for steadying ships promises to 
be the most valuable practical application to which it 
has been put. The device has received a strong 
indorsement from no less an authority than Sir Wil- 
liam H. White, former Chief Constructor of the Brit- 
ish Navy. In his recent paper read before the Institu- 
tion of Naval Architects, he stated that, from personal 
observations, he was in a position to certify to the 
remarkable steadying effect of the gyroscope. These- 
observations were made on board a vessel 11 fi feet in 
length and of 56 tons displacement, on which the 
gyroscope was fitted in a compartment ahead of the 
boiler room, the axis of the device being carried in a 
vertical plane. At the commencement of each test, 
with the flywheel running at 1,600 revolutions per 
minute, and the gyroscope clamped to prevent move- 
ment, the vessel was placed broadside to the waves, 
and a total arc of rolling of thirty degrees was re- 
corded. Immediately the gyroscope was released and 
came into operation, the rolling was reduced to one 
degree, and the vessel was "simply subjected to heav- 
ing motion as successive waves passed by her." Sir 
William White considers that the gyroscope will be 
particularly useful on yachts and on passenger steam- 
ers employed on coasting and cross-channel services. 
He states that he has investigated this problem 
for typical vessels now in service, and feels confi- 
dent that remarkable steadiness can be assured by 
the. installation of gyroscopes of moderate size and 
weight, requiring comparatively small power for driv- 
ing them. ' Because of the great size of modern ocean 
steamers and their consequent steadiness, the demands 
for such an apparatus are not so urgent; although 
steadying apparatus might be introduced to good: 
effect even here. For warships, the possible applica- 
tions of the device are numerous; and the advantages 
of securing a steady gun platform are already well 
known. The tendency, of late, to build warships of 
great' metacentric height will probably tend to shorter 
periods of oscillation, and in correcting this tendency 
the gyroscope may be found to possess value. 

Judged from the standpoint of its curious interest, 
however, it must be admitted that the most original 
proposal to apply the gyroscope to practical purposes 
is that of Mr. Louis Brennan, the inventor of the Bren- 
nan torpedo, who would use the device to maintain a 
full-sized railroad train in the vertical position while 
it is traveling upon a single rail laid upon the sur- 
face of the ground. According to the cable dispatches, 
Mr. Brennan's device appears, strange to say, to have 
had sufficient practical merit to warrant its rather 
lengthy exploitation under the auspices of the Royal 
Society of London, a model built on a scale of one- 
eighth full size having been shown in operation. It is, 
of course, a far cry from a model to a structure of the 
size and weight of a modern railroad train; and at the 
, first blush it would seem as though the weight of gyro- 
scopes of the size necessary to impart the required 
stability would be so great as to rob the invention of 
all practical utility. According to the inventor, the 
weight of the apparatus works out at only five per 
cent of the total load; or say, about three tons for a 
sixty-ton Pullman car. .If this be the case, it is cer- 
tain that the flywheel must be run at an enormous 
speed — a speed so high that it becomes a matter of 
speculation as to what kind of metal can be found to 
withstand the enormous centrifugal stresses that 
would be involved. Furthermore, it must be remem- 
bered that a failure of the rotating mechanism would 
mean the loss of all stability by the train; and that 
just here, in the unlikely event that the invention 
should prove to be mechanically practicable, would be 
a constant source of peril, which might well detract 
from its popularity with the traveling public. 

Another difficulty which suggests itself is the action 
of centrifugal force upon the passengers in rounding 
curves at the 120 miles an hour speed proposed. The 
car would incline to the outside of the curve at an 
angle which would be the resultant of the pull of cen- 
trifugal force against the resistance of the gyroscope; 
but the living freight would be thrown even farther 
off the vertical. But perhaps the scheme involves the 
provision of some ingenious form of "pocket" gyro- 
scope to be "carried conveniently" on the person; or 
it may be that the promoters are satisfied that those 
who would trust themselves to such means of travel 
already carry sufficient "wheels" in the head to secure 
all the desired gyroscopic effects. 
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THIRD ANNUAL MEETING AND RUN OF THE 
AUTOMOBILE ENGINEERS. 

The third annual meeting an* test run of the me- 
chanical branch of the Association of License* Auto- 
mobile Manufacturers was held last week at Hartford, 
Conn., in which city is located the testing laboratory 
of the association. 

The previous meetings of the mechanical branch 
have resulted in the adoption of standard sizes of 
screws and screw threads for use in automobile con- 
struction as well as standard sizes of tires. At this 
latest meeting, arrangements were made looking to- 
ward the adoption of a standard rim for quickly de- 
tachable tires. A committee was also appointed to 
meet with the board of underwriters of the fire in- 
surance companies and adopt regulations and speci- 
fications for garages that would not be so obnoxious 
and onerous to the owners as those now in force. 

The resolution which will be most widely appreciated 
by all owners of cars and those in the automobile in- 
dustry, however, was that adopting as a standard for- 
mula for the determination of horse-power the follow- 
ing: 

D* X N 



The runabouts in class A will be required to cover a 
total distance of 700 miles. 



2.5 
in which D = diameter of cylinders in inches, and N 
the number of cylinders, 2.5 being a constant. This is 
the formula used by the Automobile Club of Great 
Britain and Ireland, and a thorough testing of it has 
shown it to be remarkably accurate. All licensed cars 
will be rated under this formula, and this will do 
away with the useless douMe rating, which, in some 
of the new State laws, is made use of for increasing 
the tax when the horse-power is used as a basis. The 
formula gives the horse-power that any standard en- 
gine will develop at a normal speed of around 1,000 
revolutions per minute. The various makers decided 
to send engines to Hartford to be tested in the labor- 
atory of the association. 

A very interesting paper on "Radiation" was read 
by Mr. Edward R. Hewitt, who discussed this sub- 
ject from both the theoretical and practical stand- 
point. Talks on "Lubrication" were also given by rep- 
resentatives of several companies that manufacture 
mechanical oilers. 

The run on the 10th instant was for the purpose of 
giving the engineers an idea of what their competitors' 
cars could do on the road. A trip of 30 miles south along 
the Connecticut River on the west side was made, the 
cars being ferried across at Bast Haddam, and making 
the return journey on the east side. Some steep hills 
were encountered upon the return trip, but no diffi- 
culty was experienced by any of the cars in climbing 
them. A notable feature of the run, in contrast with 
what would have been the case as late probably as 
three years ago, was that nothing whatever had to 
be done to the cars when the stop was made for din- 
ner. Neither were there any breakdowns on the road. 
There were four controls in the trip of 62 miles, and 
the engineers changed cars at each control. All types 
of present-day, high-grade American cars were found 
among the twenty-one cars that participated. Our 
Editor rode in the new 8-cylinder Hewitt machine over 
the most hilly part of the route, and he was much 
impressed with the smooth-running qualities of this 
new type of motor and the ease with which it pulled 
the car up the hills. A Franklin air-cooled touring 
car was the only representative of the 6-cylinder type. 
Altogether, some seventy-five engineers and technical 
men participated in the run. 

From a 209-mile endurance test between Harrisburg 
and York, Pa., which was conducted on May 6 and 7 
by the Motor Club of Harrisburg, but four cars emerged 
with perfect scores. These were a 35-horse-power 
Pierce Arrow, a 40-horse-power Pullman, a 60-horse- 
power Thomas, and a 30-horse-power White steam 
car. The cars were obliged to make an average speed 
of about 20 miles an hour, which was readily done in 
the first day's run of 93 miles, since the roads, although 
good, bad, and indifferent, were dry. The second day 
it rained, and many of the fifteen cars that made a 
perfect score the first day lost it in the 40-mile run to 
York, which had to be made over a very muddy road 
in two hours. Thirty-one cars participated in this test. 

The New York Motor Club will hold a 200-mile en- 
durance run in one day on June 6. This is the longest 
run for a single day ever made in any endurance test 
in this country. 

On June 19 the Automobile Club of America will 
start a 600-mile endurance run extending over four 
days. This is to lie known as a "sealed bonnet" con- 
test. The bonnets, transmission gear cases, etc., will 
all be sealed, thus making it impossible to make any 
repairs without breaking a seal. If this is done, the 
car is out of the contest. There are to be three classes 
— A, B, and C, the first being for stock cars without 
tops listed at $3,000' and over, the second for cars 
listed at $1,500 and less than $3,000, and the third 
for those listed at $1,500 and under. The minimum 
average speeds that must be made by cars in the three 
classes are 18, 16, and 14 miles an hour respectively. 



NEW COMMISSIONER OF PATENTS. 

It is with much regret that we have to announce 
the resignation of Mr. Frederick I. Allen, who has been 
the Commissioner of Patents since 1901. 

During Mr. Allen's administration the work of re- 
classification has been persistently carried forward. 
The Commissioner has had many difficulties to con- 
tend with in the many changes which have occurred 
in the Patent Office force during his incumbency. 

The inventors of the country are to be congratu- 
lated that his successor is a man who was raised to 
this most important post within the gift of our gov- 
ernment, not through any political influence, but be- 
cause he has been recognized as the man best fitted 
professionally and by training for the position. Mr. 
Edward B. Moore, the newly-appointed Commissioner 
of Patents, is neither a theorist nor a doctrinaire. He 
is a man whose schooling has been received within 
the walls of the Patent Office. He has risen through 
the grades of Assistant Examiner, Law Clerk, Primary 
Examiner, and Examiner-in-Chief. 

He was at one time head of the Interference Divi- 
sion, and has for several years acted in the capacity 
of Assistant Commissioner of Patents. This splendid 
training eminently fits him for the higher post which 
he now occupies. 

His dominant qualities are those of fair-mindedness, 
with a highly judicial mind and an understanding of 
the technical side of the profession which he has for 
a long time embellished. He has a full knowledge of 



birds in a 100-mile race is about 17 per cent. The 
birds are trained by taking them a certain distance 
away from home and releasing them. This is done a 
number of times, the distance being each time 
increased. 




MR. EDWARD B. MOORE, THE NEW COMMISSIONER OF 
PATENTS. 

the defects and shortcomings in our patent system and 
within the Patent Office. It would be difficult to find 
a more available candidate for carrying out the work 
of the Department. 

Mr. Moore was born at Grand Rapids, Mich., and 
entered the Patent Office in 1883. 

♦ ' ■ • * 

FLIGHTS BY HOMING PIGEONS. 

There exists in this country an association for racing 
homing pigeons, and races are frequently held through- 
out the summer months. The birds are shipped in 
crates by express to the various starting points, and 
there liberated at the appointed time. Each flies to its 
home, and, upon alighting, registers its time of arrival. 
The owner of the bird has to remove from its leg a 
small metal piece, and deposit it in a slot in the 
registering apparatus, thus unlocking it, before the 
registration can be made. Sometimes a long-dis- 
tance race is won by a few seconds only. The dis- 
tances are carefully measured from the starting point 
to each loft, and the average speeds of the birds are 
figured out very closely. The average speed of these 
birds in flights up to 500 miles in length is 46% miles 
an hour. The following table gives the records for the 
different distances: 

Distance. Speed. 

Miles. Miles an hour. 

100 85.63 

200 64 

300 63 

4 00 58 

500 54 

600 44 

700 .' 52.73 

836 17.38 

1,000 4.14 

The last two flights, the longest on record, were 
made in 2 days and 11 minutes and 5 days, 1 hour, 22 
minutes, respectively. 

About 20 per cent of the old birds that start in a 
500-mile race never show up, while the loss of young 



SCIENCE NOTES. 

Intimation concerning two new species of animals, 
indigenous to Africa, has been conveyed to Europe by- 
Mr. J. E. Speares, who has been spending several 
months in trapping and hunting big game in Portu- 
guese East Africa in the regions surrounding Lake 
Nangadi and the Rovuma River. One of these refers 
to a new type of zebra, a whole herd of which the 
hunter observed near by, but a specimen of which he 
failed to secure. Many members of this herd were 
marked differently to the prevailing type of this ani- 
mal, the heads and necks being brown, while the hind- 
quarters were striped in the conventional manner pe- 
culiar to this quadruped. When the natives were 
questioned upon the point, they asserted that they 
were a variety of zebra, but that they were becoming 
very scarce. Although the hunter pursued the herd 
for several miles, owing to their agility and timidity, 
he was unable to approach them closely. Upon another 
occasion, however, he was more fortunate and secured 
a closer view of the animal. It resembles the zebra 
in shape, but the head, neck, fore-legs, and fore half 
of the body were quite dark brown in color, the hind 
part of the body, including the legs, being striped. He 
also discovered a peculiar type of antelope similar in 
size and shape to the Boer roebuck or impala, the 
distinctive difference being a black line down the cen- 
ter of the back and on either hind leg down to the 
foot. When the animal is startled it immediately 
takes to flight, the initial leap being fully ten feet 
through the air. This species of antelope is essen- 
tially gregarious, being found in herds ranging from 
ten to fifty in number, and is exceedingly wild and act- 
ive. Mr. Speares also secured what is believed to be 
a new species of buck, which is perfectly hornless, 
about as large as a steenbuck, and possessing a brilliant 
red coat. 

A discovery of remarkable Egyptological interest has 
been made by Mr. Theodore M. Davis at Thebes, by 
the excavation of the tomb of Queen Teie, one of the 
greatest names in ancient Egyptian history, since she 
was the mother of the famous Amen-hotep IV., the 
heretic king of the eighteenth dynasty. The tomb of 
this royal personage was found to bear the marks of 
the religious zealots, who carefully removed there- 
from every trace of the peculiar pantheistic monothe- 
ism she endeavored to introduce into the country. 
The doorway, consisting of piled stones sealed with 
the royal seal, was found to have been broken down, 
the huge wooden doors torn from their hinges, the 
catafalque torn to pieces, and the mummified corpse 
itself turned over in order to erase the name of Amen- 
hotep IV., which was originally inscribed on the sheet 
of gold upon which the body reposed. When excavat- 
ed the tomb was found to still bear all these traces 
of the zeal of the religionists, effected during the 
period in which the country was in the throes of a 
religious revolution long before the time of Moses. 
The excavators found the tomb virtually lined with 
gold leaf, and fragments of gold were found on all 
sides. The coffin reposed upon a bier incrusted with 
gold, and was supported by four lions' paws, which 
were of the same precious metal. The coffin was 
perfectly intact, and is stated to be a magnificent 
specimen of the ancient Egyptian jeweler's handicraft. 
The wood of the coffin is entirely covered with a frame 
of gold inlaid with lapis lazuli, carnelian, and green 
glass. There is a hieroglyphic inscription upon the 
metal plate, to the effect that the coffin was prepared 
for Queen Teie by her son. The mummy itself was 
enwrapped from head to foot in sheets of gold, with 
bracelets on the arms and a necklace of gold beads 
and other ornaments executed in the same metal 
around the neck, while the head was encircled by a 
priceless object — the imperial crown of th'e queens of 
ancient Egypt. The crown, though of simple design, 
is of magnificent workmanship, depicting the royal 
vulture holding a signet ring in either talon, while 
its wings surround the head and by means of a pin 
are fastened at the tips, the whole article being fash- 
ioned in solid gold without any additional embellish- 
ment. This discovery is considered to be one of the 
most important from an archeological point of view 
that has been made in Egypt during recent years, 
affording as it does a priceless relic of the barbarous 
ornamentation and love of jewel embellishment which 
prevailed among the earliest Egyptians. 



Waterproof Porcelain Cement. — Dissolve (1.) 10 
parts of mastic in 60 parts of anhydrous (absolute) 
alcohol, (II.) 20 parts of isinglass in 100 parts of water 
and 10 parts of grain spirit, (III.) 5 parts of gum 
ammoniac in 25 parts of grain spirit. Thoroughly mix 
solutions I. and II., then add solution III. and boil 
the whole down to 180 parts. 
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THE CONSTRUCTION AND HANDLING 
OF SUBMARINES. 

BY WALTER BERNARD. 

Attention is called to the subject of 
submarines by the competitive trials 
now being carried out by the gov- 
ernment at Newport. Of the two main 
classes of American submarines of 
the diving an* even-keel type, 
(he former has been adopted by 
our navy. The present trials at 
Newport are being held between 
the Holland and Lake types. The 
eight submarine boats now in ser- 
vice are 63 feet long and 12 feet in 
their greatest diameter, and have a 
displacement when awash of 105 tOBS, 
and when submerged of 120. The four 
new and larger ones which have just 
been finished, viz., the "Cuttlefish," 
"Tarantula," "Viper," and "Octopus," 
the last named now being tested at 
Newport, are 105 feet long and 200 
tons displacement. These are equipped 
with more powerful engines, motors, 
and other improved mechanisms; but 
in general shape, the scheme of con- 
struction, with slight modifications, 
follows that of the earlier boats 
such as the "Plunger," "Shark," "Por- 
poise," etc. They are of greater struc- 
tural strength and said to be able to 
stand the pressure of being submerged 
300 feet, though 200 is the official 
depth required at the Newport trials. 
The "Octopus" is supplied with a new 
system of submarine bell signals, 
whereby communication can be had 
with the surface. The radius of action 
is about 100 miles from base. She is 
equipped for warfare with two 18-inch 
torpedo tubes. Submergence is accom- 
plished through the filling of the various 
ballast tanks, which include the forward 
and after trimming tanks, a midship 




In theroof is the conning tower with the steering wheel ; to theTight the inside tiller wheel ; below that 

the wheel to operate diving rndders : aft of the ladder are the engines ; to toe left are 

depth gage and air and ballast tanks. 

Submarine Interior, Looking Aft* 



tank, main ballast tank, and several aux- 
iliary ballast tanks, which are distrib- 
uted in various parts of the boat. The 
"Octopus" carries very little reserve 
buoyancy, about 800 pounds, and sub- 
merges by pointing the bow down 
about 8 deg., using the horizontal rud- 
der for this purpose. To maintain 
submergence after reaching the de- 
sired depth, the bow remains pointed 
down about 3 deg., with slight varia- 
tions in each boat. In making ready 
for diving, the boat is trimmed 
down by the head; and after having 
filled the trimming tanks to the re- 
quired extent, so as to leave the 
amount of positive buoyancy re- 
quired, about 800 pounds, the 
craft is in shape for the plunge. As 
the craft gains headway, the diving 
rudder is put down, and the vessel 
dives. The depth, registered on a 
scale, is regulated by the diving rud- 
der. To maintain submergence after 
arriving at the proper depth, a man 
has to receive special training in op- 
erating the diving rudder. To return 
to the surface, the amidship tank is 
first blown. This holds 1,000 pounds of 
water, which is forced out under or- 
dinary circumstances in five seconds, 
by means of compressed air. Another 
vital interior feature, both for breath- 
ing purposes and motive power, is the 
compressed-air system. The air is stor- 
ed in a series of 2,000-pound flasks 
and other lesser ones. The latter are 
used for firing torpedoes and for blow- 
ing out the tanks. The motive power is a 
powerful gasoline engine for surface 
running and an electric motor for sub- 
merged running. The speed is from 11 
to 12 knots on the surface, and about 
9 knots when' submerged. The stor- 
(Gontinued on page 410.) 




Hollow Copper Signal Buoy Containing 
a Telephone Receiver for Commun- 
ication With the Submarine. 



Stern of a Submarine, Showing the Horizontal 

Diving Rudders, the. Steering Rudders, 

and the Propeller. 



Signal Buoy Attached by Wire, Released 
from Inside Submarine, Rises to Sur- 
face to Locate Submarine. 




Length, 85 feet. Displacement, 250 tons. Speed, 10 knots on surface. Submerges on an even keel. In emergency can release a 5-ton keel and rise to the surface, 
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THE PERIL OF THE "BROKEN RAIL"— ITS CAUSE 
AND CURE. 

There is nothing to be lost an* much to be gained 
by giving full publicity to any grave peril which 
threatens the public safety. Among such is to be 
reckoned the recent alarming increase in the 
breakage of steel rails on the railroads of the 
United States. The present crisis was foreseen 
and foretold years ago by the engineers of the 
railroads; it is recognized by the rail-makers 
themselves; and it has been brought forcibly to 
the public attention in the report recently pub- 
lished by the State Railroad Commission of the 
State of New York. In this document, which 
covers the winter months of 1905-6-7, the alarm- 
ing fact is revealed that the number of broken 
rails removed from the tracks amounted in 1905 
to 1,178, in 1906 to 804, and in 1907 to 2,899, the 
increase of the number in 1907 over those in 1906 
being therefore 360 per cent. 

The Scientific American has recently made a 
careful investigation of the subject, in the course 
of which every facility was afforded, both by the 
engineers of our largest railroad companies and 
by the leading manufacturers of steel rails. The 
investigation was made by the Editor in person; 
and he was given exceptional facilities for exam- 
ining the private records of the railroads, and 
the minutest details of the process of manufac- 
ture by the rail mills; and he takes this oppor- 
tunity of acknowledging the courtesies extended. 

That there has been a decided increase in the 
breakage of rails -during the past six or seven 
years, and that this increase is unnecessary and 
could be avoided by proper methods of manufacture, 
is the claim of the railroads. The rail-makers admit 
that breakages have increased; but they attribute it, 
not to faulty methods of manufacture, but to the 
great increase which has been made in the weight of 
the rolling stock and the higher speeds at which the 
trains are run; and they suggest that the railroads 
should adopt rails of a heavier section in order to 
meet the heavier stresses imposed by modern traffic. 
To this the railroads reply that what is needed is 
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vailed, an excellent quality of rail was secured. But 
some six or seven years ago, and about the time of 
the amalgamation of the steel interests, the. manu- 
facturers began to show a restlessness under the ex- 
isting conditions, and the information was sent out 
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proposition that they must run their mills at a suffi- 
cient speed to meet this demand; and they claim, 
and we believe the claim is made in all honesty and 
in accordance with the facts, that subject to this propo- 
sition, they are turning out as good a rail as the rapid 





Fracture Due to a "Pipe" and Segregated Material. The Most 

Dreaded Form of Break ; Generally Derails the Train, 

the Flange of the Wheels Climbing the Rail 

at the End of the Break. 



" Piped " Rail. This Fissure is Frequently 

Invisible in the New Rail, Being Hidden 

in Its Interior and Only Disclosed as 

the Rail Becomes Worn. 



that they could no longer accept the specifications 
of the railroads, but that because of certain exigencies 
which had arisen in the railmaking situation, modifica- 
tions were necessary in the specifications, especially 
as affecting the composition of the metal. The engi- 
neers' specifications had to give way to those prepared 
by the manufacturers. This was followed, later, by 
a refusal of any further guarantee. The result, it is 
claimed by the railroads, has been that an inferior 
quality of rail has been furnished, and that break- 





Showing How Fragments Break Out from Side of Head. Due to Flaws 
Carried Over from Ingot. 



Long Breaks Commencing in Base of Rail, and 
Extending diagonally to the Head. 



not heavier rail sections but better material; and in 
proof of this, they point to the fact that even after 
the weight of the rails -had been raised from 80 
pounds to 100 pounds per yard, the increase in break- 
ages continued to rise at an accelerated rate. 

The engineers of the railroads state that they are 
anxious to secure rails only of the very highest qual- 
ity, and that, if it should be shown to be necessary, 
they are .willing to pay the higher price which may 
be demanded for producing a rail of the desired com- 
position, strength, and wearing qualities. The manu- 
facturers, on the other hand, em- 
phatically declare that subject to 
the present conditions imposed by 
the limitations of the Bessemer 
process and by the necessity of 
running their mills at the fullest 
capacity in order to meet the enor- 
m*us demand, they are making the 
very best possible rail that can be 
produced. After a careful inspec- 
tion of one of the largest rail mills 
in the country, we are satisfied 
that, subject to the conditions 
given in italics above, the manu- 
facturers are making about as 
good a rail as they can. 

A few years ago, the failure of 
rails was not more frequent than 
might be expected in a steel struc- 
ture subjected to such extraordi- 
narily severe usage as this impor- 
tant member. At that time it was 
customary, at least on the more 
important railroads, for the engi- 
neers to prepare their own specifi- 
cations, and these were accepted 
by the manufacturers, who gave 
with each contract a guarantee. As 
long as these specifications pre- 



ages have increased correspondingly. We are satis- 
fied that the fundamental causes of the present trou- 
ble are to be found in the fact that the best quality 
of ore suitable for the Bessemer process has been 
exhausted, the present ranges yielding ores which 
under the Bessemer process are highly unfavorable to 
the production of the quality of steel desired, and 
to the further fact that to produce high-quality rails 
would so greatly limit the output of the rail mills 
of the country, that they could not possibly keep pace 
with the demand, r.ail-makers* start out with the 



methods of manufacture allow. With the above facts 
in mind, a brief statement of the conditions of rail 
making as carried out formerly and to-day will, wc 
think, make the question clear to our readers. 

It may safely be said that there is no material in 
the whole field of steel manufacture, with the excep- 
tion of armor plate and projectiles, which is sub- 
jected to such severe, such absolutely brutal treat- 
ment, as the steel rail, enduring as it does every imag- 
inable kind of stress. Its material is subjected to 

terrific tension and com- 
pression. It is alternately 
bent, twisted, and ham- 
mered; and many of these 
stresses are successively 
and rapidly applied in the 
reverse direction. The 
principal desirable quali- 
ties in a rail are hardness 
to resist crushing and 
abrasion, and toughness 
to resist fracture. As we 
now shall endeavor to 
show, it has been in the 
endeavor to secure both of 
these qualities, that many 
of the difficulties of the 
present situation are to 
be found. Briefly stated, the process of malum' 
Bessemer steel rails includes, first, the recovery of 
the iron from the ore by smelting in a furnace; sec- 
ond, the removal of all of the carbon and as much 
of the other undesirable constituents as possible by 
"blowing" in a converter, where these elements are 
burnt out of the metal as streams of air are forced 
through it; third, the introduction into the blown 
metal of the percentage of carbon desired; fourth, the 
casting of the treated metal, which is now Bessemer 
steel, into an ingot; and last, the rolling of the ingot 
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down into the finished steel rail. The chemical com- 
position of the steel is determined by the treatment 
in the converter; where, as above stated, the undesir- 
able elements in the iron are removed, or, as far as 
possible, reduced in percentage. The impurity which 
causes the most trouble by producing brittleness in 
a rail is the phosphorus. But, unfortunately, the 
phosphorus cannot be removed by the Bessemer pro- 
cess; and, consequently, the percentage which exists 
in the ore will be found in the finished rail. The 
carbon, which is the principal hardening element in 
the rail, can be perfectly controlled. It can be entirely 
burnt out in the process of blowing, and the desired 
percentage reintroduced by pouring a certain amount 
of molten spiegeleisen into the converter after the 
blowing is over. 

By way of illustrating the composition which would 
give an ideal rail, we will take the case of some rails 
which were rolled under the specifications of an engi- 
neer of international reputation, who has given his 
whole life to the study of this particular question. 
These rails were rolled at a leading mill in Pennsyl- 
vania, between the years 1897 and 1898: 
Carbon = 0.60 to 0.65 per cent. 
Phosphorus = not over 0.06 per cent. 
Manganese = 1.10 to 1.30 per cent. 

In this rail the phosphorus is exceedingly low and 
the carbon is high; thus securing, as far as the chem- 
ical composition is concerned, a rail that combines 
hardness with toughness. These rails have exhibited 
magnificent wearing qualities. Some of them, which 
were laid at the entrance to one of the biggest and 
busiest terminal stations in this country as long as 
twelve years ago, have, in the interim, carried a 
traffic of 350,000,000 tons. Yet in all these years they 
have shown a wear of only 3/32 of an inch on the 
head of the rail; and all the joints are to-day in per- 
fect condition. Although 



high phosphorus, the rail mills attempted to meet the 
difficulty by lowering the percentage of carbon, and 
for a while they succeeded in turning out rails which 
were tough enough not to break under winter traffic 
and heavy load. But these rails proved to be deficient 
in hardness. They battered down badly and wore 
away quickly on the curves. In answer to the de- 
mands of the railroads, for harder rails, they raised 
the percentage of carbon; but although they furnished 
a rail of sufficient hardness, the high carbon and the 
high phosphorus together gave too brittle a rail, and 
hence the enormous failure of nearly 3,000 rails in 
three months in this State alone during the past 
winter. 

So much for the question of the composition of the 
rail, which, after all, is scarcely more important than 
the question of its mechanical treatment in the pro- 
cess of casting and rolling. There is no denying that 
the rail mills have lately been up against a very hard 
proposition ; for not only have they been trying to 
make tough rails from high-phosphorus ores by a 
process that was never intended for such a purpose; 
but they have been confronted by the conditions, that 
if they were to keep pace with the ever-increasing de- 
mand for rails, they must increase the output of their 
mills, and hurry up the process of manufacture from 
one end to the other. 

Now, as a matter of fact, the only earthly chance 
for the production of a good quality of rail by the 
Bessemer process, when the ores are of undesirable 
quality, lies in the extension of the time of manufac- 
ture, not in its curtailment, as we shall now proceed 
to show. 

We have already explained that after the molten 
cast iron has been blown in the converter, the proper 
percentage of carbon is reintroduced by pouring some 
molten spiegeleisen into the blown metal. When the 




this particular lot of 
rails was of exception- 
ally high quality, it 
may be said that 
the average rails of 
that period, rolled to 
the specifications of the 
engineers of the rail- 
roads, were, in a gen- 
eral way, of the same 
hardness, tough- 
ness, and durability. 
Now, let us compare 
the composition of 
those rails with that of 
the typical rail which 
is being rolled to-day 
under the specifications 
of the manufacturers. 
The following table 
shows the composition 
adopted by agreement 
among the manufactur- 
ers themselves; and it 
represents the composi- 
tion of the rails which 
have been breaking so 
badly during the past 

winter, photographs of several of which, taken as 
they lay along the side of the tracks, are shown in 
the accompanying illustrations. 
Carbon = 0.50 per cent. 
Phosphorus = not over 0.10 per cent. 
Manganese = 0.80 to 1.10 per cent. 

Comparing this composition with that of the earlier 
rails, it will be seen that the phosphorus has been 
raised from 0.06 to 0.10 per cent, an increase of over 
60 per cent. This increase is one of the chief causes 
of. the brittleness of the present rails. The phosphorus 
is present, not because of any wish of the makers to 
raise the percentage, but because the low-phosphorus 
ores have been pretty well exhausted from the mines, 
and a grade of ore has been reached which is high in 
phosphorus. The manufacturers would be only too 
glad to reduce this percentage; but as long as they 
use the Bessemer process, they are quite unable to 
do so. 

The only method known by which steel rails low in 
phosphorus can be made in large commercial quanti- 
ties and at a moderate price is the open-hearth pro- 
cess. But the number of open-hearth rail-making 
plants in the country is very limited, and it has been 
estimated that to put in open-hearth plants would in- 
volve first and last an outlay of over $60,000,000. Nat- 
urally, manufacturers are desirous of holding on to 
the Bessemer process in spite of its limitations; and 
there seems to be little doubt that the cause of the 
rejection of the engineers' specification and the sub- 
stitution of their own, is to be found in their realiza- 
tion of the fact that to make steel rails of the com- 
bined hardness and toughness demanded by the rail- 
roads is no longer possible with low-grade ores under 
the Bessemer process. When the quality of the ores 
coming from the mines began to depreciate, showing 




Bottom View and Side Elevation of a Rail Teste* to Destruction in Testing Machine to Show the Effect 

of Bending a Rail Across a Tie. This Occurs When a Heavy Wheel Load Bears on the Rail on Eath 

Side of a Well-Tamped Tie. The Effect is Frequently a Break in the Base of the Rail, Starting, 

as Shown, in a Longitudinal Fracture. Manufacturers Claim That Most Breaks Occur in 
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addition is made, it is desirable that some little time 
be given for the necessary reactions to take place; 
and in the early days of manufacture quite a definite 
period was allowed before the recarbonized metal was 
poured into the ingot mold. To-day, however, there is 
no delay whatever, the spiegeleisen being introduced 
into the converter at the very time that the latter is 
being tipped over to discharge its contents into the 
ladle; and from the ladles the metal is immediately 
poured into the molds. 

Another, and by far the most serious, change which 
has been made in the endeavor to increase tha output 
and reduce the time of manufacture relates to the 
cropping of the ingots. By referring to the accom- 
panying illustration, showing a vertical section 
through an ingot after it has cooled, our readers will 
see that in the process of cooling two important 
actions take place. First, there occurs what is known 
as a segregation of the material; that is to say, cer- 
tain of the constituents of the steel, such as the car- 
bon, phosphorus, and other impurities, being of lighter 
specific gravity, tend to separate out from the mass 
and gather toward the top of the ingot. Also, since 
the metal cools from the outside toward the center, 
there is a tendency of the solidifying metal to shrink 
toward the outer surfaces, and this causes a cup- 
shaped depression at the top of the ingot, which ex- 
tends down in the form of a narrow slit or crack into 
the body of the metal, which, together with gas bub- 
bles, forms what are known as "pipes." Evidently, the 
upper portion of the ingot, because of this segrega- 
tion and piping, is less pure, more brittle, and more 
subject after rolling to contain longitudinal flaws. 
Consequently, in former days, it was customary to 
crop off from the ingot from 25 to as high as 33 per 
cent, and roll the rail out of the remaining two- 



thirds, the rejected portions being remelted in the 
furnace. 

But in the endeavor to increase the output of the 
mills and keep pace with the demand, manufacturers 
have reduced this cropping-of the ingot to as low, in 
some cases, as from 8 to 10 per cent, removing merely 
the extreme end of the ingot. To take a typical case, 
an ingot measuring 19 inches by 19 inches by 48 
inches long, if cropped 3* per cent would make three 
80-pound rails; but with a cropping of only 7 or 
8 per cent, the same ingot would produce four such 
rails. 

Now the engineers claim that this extra rail is not 
reliable, both because of the segregated material 
which it contains, and because of the fact that as it 
is rolled down to shape it is liable to include the 
"pipe," or incipient longitudinal fracture which ex- 
isted in the ingot itself. The manufacturers, on the 
other hand, claim that while they cannot produce 
quite so good a rail from the upper fourth of the ingot, 
they can still produce a sufficiently good rail for prac- 
tical purposes. A rail which contains within itself 
the unclosed, unwelded opening, which was carried 
over in manufacture from the ingot, is known as a 
"piped" rail. The manufacturers claim that the 
breakages rarely occur from "pipes." The engineers 
contradict this, and say that the experience of last 
winter particularly shows that "pipes" were the most 
frequent cause of breakage. It would certainly seem 
from a study of the accompanying photographs, which 
were taken at random from hundreds of rails which 
lay alongside the tracks of one of our leading rail- 
roads, that "piping" is by no means an infrequent 
cause of rail breakages. 

From the above considerations we believe our read- 
ers will agree that the situation is pretty clearly 
defined. Evidently, under existing conditions, with 

the low-phosphorus ores 
practically exhausted, 
the only thing left to 
be done, if we are 
to have absolutely re- 
liable rails that will 
not break under the 
present heavy loads and 
under the conditions of 
frozen tracks, is to 
abandon the making of 
rails by the Bessemer 
process and get rid of 
the phosphorus and oth- 
er impurities by adopt- 
ing in its stead the 
Open-Hearth process; at 
once return to the 
slower methods of man- 
ufacture of a few years 
ago; be content to 
crop more freely from 
the head of !;he ingot; 
and also adopt, in the 
subsequent m a n i p u - 
lation of the rails, a 
slower process with 
more frequent passes 
through the rolls and a 
more gradual bringing of the rail to its final shape. 



THE CONSTRUCTION AND HANDLING OF SUBMARINES. 

(Vontinuei from page 408.) 
age batteries are stowed in tanks inside, at the bot- 
tom of the boat, and by a system of clutches the main 
shaft can be connected to either the motor or gasoline 
engine. 

The "Lake" is a specimen of the even-keel type of 
submarine, which was launched at Newport News in 
February, 19*6. She has a submerged displacement 
of 250 tons, is 85 feet long, and has been manufac- 
tured in this country and abroad for several years 
by the Lake Torpedo Boat Company. The term 
"even-keel" refers to its method of submergence, the 
vessel attaining submerged depths without changing 
its longitudinal stability or horizontal trim, as it is 
unnecessary to point the bow downward in order to 
submerge. The "Lake" is constructed with steel cigar- 
shaped hull, over which is built a wooden superstruc- 
ture, which forms a level deck of a few inches free- 
board while the vessel is on the surface. Within this 
superstructure, and outside of the steel hull, are stored 
the gasoline fuel tanks, air flasks, etc. Water is also 
admitted to the superstructure when the vessel sub- 
merges. The Lake boat has the same motive power 
as the Holland boat. The air system also is prac- 
tically the same as in the Holland boat, but the air 
flasks are stowed on top of the main steel hull in- 
stead of inside. Submergence is attained first by ad- 
mitting water ballast to tanks contained in the steel 
hull and superstructure to bring the craft awash, or 
with tip of sighting hood alone showing above the 
surface; and then hydroplanes, or horizontal steel 
wings at the sides of the vessel, are tilted in such 
manner as to cause the water to impinge against them 
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an* drive the boat down to the desire* depth. A large 
conning tower is on top of the hull, of the same struc- 
tural strength as the latter, and through this projects 
the omniscope or periscope. All the mechanism for op- 
erating the boat is centered in the conning tower. 
A water-tight hatch is provided to seal the conning 
tower off from the hull of the craft. One of the prin- 
cipal features of the Lake boat, devised to insure 
greater safety of the crevy during submergence, is that 
of a drop lead keel of 5 tons weight, which can be 
readily freed from the bottom of the boat in case of 
danger by pulling a lever, thus giving the craft suf- 
ficient buoyancy to return to the surface. It is claimed 
that the knowledge of the letting go of this keel, which 
will instantly give 5 tons of positive buoyancy, in- 
spires a feeling of safety and tends to banish ner- 
vousness from the crew while the boat is submerged 
at great depths. Forward is also a diving compart- 
ment for leaving the vessel when submerged, working 
on the same principle as a diving bell. This com- 
partment is not so much a safety compartment as it 
is for a diving bell for carrying on work at the bot- 
tom of harbor entrances, through which a diver may 
proceed to the water-bed and submarine mines can be 
destroyed and laid. The vessel has buffers or wheels, 
which keep the hull from injury when running on 
the bottom. The "Lake" has twin screws, which are 
driven by gasoline engines when traveling on the sur- 
face and by electric engines alone when submerged. 

One of the up-to-date features recently installed on 
the "Plunger" is a copper signal buoy, 15 inches in 
diameter, which is arranged to be readily released 
from the inside in case of danger while the boat 
is submerged. This rises immediately to the sur- 
face, indicating the exact position of the craft, and 
serving as a distress signal in case of an accident. 
The ball buoy and a reel of 200 feet of 3/16-inch bronze 
wire are incased on the bridge, just in front of the 
conning tower in a box-like compartment. A telephone 
can be installed inside to afford direct communica- 
tion to the submerged boat. Large ring holes also 
have been attached to the "Plunger" and the other 
submarines, so that they can be lifted and brought to 
the surface immediately in case of a disaster. 

Of unusual and timely, interest are the photos here 
reproduced, giving a realistic glimpse of one of these 
wonderful little engines of destruction of the diving 
type now in service. Both sides and every foot of 
the round steel tube are lined from stem to stern 
with intricate and delicate machinery, levers, valves, 
etc., each having a particular function in manipulating 
and operating the fish-like craft in the depths of the 
sea. The center view, looking aft, shows the com- 
manding officer's platform above the conning tower 
and steering wheel. To the right is the large inside 
tiller wheel, and below, the wheel to operate the diving 
and horizontal rudders, while in the background is 
the compartment for the engines. On the left is shown 
the large indicator, registering the submarine's dept!" 
below the surface, and its deflection from the hori- 
zontal. Below this is one of the 2,000-pound air 
flasks, underneath which is one of the ballast tanks. 
The bow view shows the main fighting feature of the 
craft, viz., the torpedo tube, and the pipe above con- 
nected with the air flask for expelling the torpedo 
from the tube. On the right and left sides are seen 
the air flasks and ballast tanks. The important for- 
ward trimming tanks are shown on either side of the 
torpedo tube. The vessel is made to dive bow down 
by aid of each particular tank. Above the torpedo 
tube are a special steering wheel for pointing the sub- 
marine at the time of firing, depth registers, speed 
indicators, etc. For getting the range while submerg- 
ed, a periscope is employed, the end of which pro- 
trudes a foot or more above the surface, which reflects 
below the location of surface objects. On firing a tor- 
pedo, the boat has to be pointed, put nearly level, and 
at the same time kept beneath the surface at the re- 
quisite depth, so as to have the periscope lens just 
clear of the water — all of which requires great care 
and intelligence on the part of the officers and crew. 



The Current Supplement. 

The new Connecticut Avenue Bridge at Washington, 
D. C, the largest of its kind in the world, is about 
to be opened. This is one of the most noteworthy 
concrete bridges in the world, for which reason engi- 
neers will doubtless read with interest Mr. F. N. 
Bauskett's article on the structure in the current 
Supplement, No. 1637. Simon Lake writes on safe 
submarine vessels and the future of the art. Coming 
as they do from a well-known authority, his criti- 
cisms and his advice are valuable. A new method of 
treating sewage, invented by W. D. Scott-Moncrieff, is 
described and illustrated. M. Klar's splendid disser- 
tation on the manufacture, denaturing, and the tech- 
nical and chemical utilization of alcohol is concluded. 
In this particular installment he describes the malting 
process, the gelatinization of the raw material, the 
saccharification of the raw material, production of 
the yeast, fermenting the sweet mash, and the pro- 
duction of alcohol from the mash, Joel A. Allen con- 



tinues his treatise on the influence of physical condi- 
tions in the origin of species. Our Berlin correspon- 
dent discusses electrically-operated equatorial mount- 
ings for telescopes, elucidating his remarks with many 
helpful photographs. "A M-ethod of Photometry of 
High Candle Power Units" is a title of an iconoclastic 
article by F. B. Lambert. The two hundredth anni- 
versary of the birth of Linnsus falls upon May 23, 
1907, and for that reason the splendid biography pre- 
pared by Dr. H. Kramer should be read with interest. 
Dr. Alfred Gradenwitz describes a new direct-reading 
wind gage. 
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The Geological Survey's New Director, 

With this issue, a new name appears at the head 
of the weekly press bulletins published by the United 
States Geological Survey. It is that of the new direc- 
tor, Dr. George Otis Smith, who was appointed by 
President Roosevelt to succeed Mr. Charles D. Walcott 
on the retirement of Mr. Walcott from the directorship 
to take up his new duties as secretary of the Smith- 
sonian Institution. 

Dr. Smith is one of the younger members of the 
Survey in point of age, as it is only thirty-six years 
since he was born at Hodgdon, Aroostook County, 
Maine. He has, however, had fourteen years of con- 
tinuous service in geologic work. After graduating 
from Colby College in 1893, he joined a Geological Sur- 
vey party working on the Marquette iron range, Michi- 
gan. During the three following years he took a post- 
graduate course in geology at Johns Hopkins Univer- 
sity, receiving in June, 1896, the degree of Ph.D. As 
the result of a civil service examination which he took 
for the position of assistant geologist, he became con- 
nected with the United States Geological Survey soon 
after his graduation. 

As assistant geologist and as geologist, Dr. Smith 
has worked in Michigan, Washington, Utah, North Caro- 
lina, the New England States, New Jersey, and Penn- 
sylvania. For seven' field seasons he was engaged in 
reconnaissance and detailed surveys in Washington. 
In the course of this work he made a special study of 
several artesian basins, and the results were published 
in a water-supply paper. He made a report also on 
the coal fields of the Pacific coast. The results of his 
investigations in 1 Washington found further expression 
in a report on the rocks of Mount Rainier, in the 
Tacoma, BUensburg, Snoqualmie, and Mount Stuart 
folios, in a professional paper on the geology and 
physiography of central Washington, and in a paper on 
gold mining in central Washington. In addition Dr. 
Smith contributed articles to the bulletins of the Geo- 
logical Society of America, and to various periodicals. 

In 1900 the United States Geological Survey issued 
the Tintic Special folio in which Dr. Smith described 
the geologic structure of that famous Utah camp. He 
had previously co-operated with Mr. G. W. Tower, Jr., 
in producing a report on the geology and mining indus : 
try of that district. 

Following his years of activity in the far West, Dr. 
Smith began areal work in Maine. Eventually, super- 
vision of all the Survey's geologic work in New Eng- 
land was assigned to him, and direction also of the 
geologic work in the areas of crystalline rocks in New 
Jersey, Pennsylvania, and Maryland. In the course 
of these investigations he made a special study of 
several economic subjects. The Survey's statistical 
reports for 1905 on mica, graphite, and asbestos were 
prepared by him. Last July he was appointed geolo- 
gist in charge of petrology with scientific supervision 
of the Survey work in that department. 

Recently Dr. Smith has had special opportunities of 
studying the methods and organization of the Survey 
and of other government bureaus. He served as chair- 
man of the committee on accounting and bookkeeping, 
which has been working for the past year under the 
direction of the committee on departmental methods 
appointed by the President and known as the Keep 
Commission. 

Dr. Smith is a fellow of the Geological Society of 
America, a member of the American Association for 
the Advancement of Science, of the American Insti- 
tute of Mining Engineers, of the American Forestry 
Association, and other scientific societies. 



A gasoline tank rarely explodes. It cannot unless 
it contains gasoline vapor and air in explosive propor- 
tions, which latter condition is almost never present. 
It does not explode because it contains too little air 
or too much gasoline. Even if a tank of gasoline 
were to burst from heat applied to its exterior, the 
confined heavy gas would not explode if in contact 
with flame or fire, but would burn instead. True, a 
tank of gasoline with no vent could do considerable 
damage were it io "hurst and throw burning oil and 
naming gas a'kdiit, Vnt one fhowaaTii gaWcms oi gaso- 
line in a vessel's bilges would not be so dangerous 
from explosion as a hundredth of that amount. The 
larger quantity would burn rapidly, while the smaller 
would be sufficient, if mixed with the proper amount 
of air, to utterly demolish almost any boat. 



Cyclone Observations. 

To the Editor of the Scientific American: 

I notice in issue of March 16 article by W. T. Hall 
in regard to center of funnel of cyclone being white. 
Some years ago I saw a phenomenon similar to that 
on a small scale when I visited the great Karg gas 
well at Findlay, Ohio. The flow of gas from a pipe 
5 inches in diameter, and at a pressure of (I think) 
175 pounds to the inch, was ignited and allowed to 
issue from the pipe horizontally about three feet above 
the water of the river. The force of the gas pro- 
jected the flame from 50 to 100 feet horizontally, and 
the heat and currents caused the steam rising from 
the water to take form of miniature cyclones, and one 
after another they formed and slowly moved over the 
water in a course parallel to the flame, and each one, 
shaped like a slender vase, semi-transparent, showed 
a whitish core or center its entire length. It was 
in the dusk of evening, and in the strong light these 
twisters showed with remarkable distinctness, and 
one after another they rose upward and disappeared. 
I thought at the time that conditions must be similar 
to cause the great destructive cyclones. 

In the same paper, relating to the experiment in 
acoustics where the boy ringing a bell ran to meet 
others, and the effect of the sound on those meeting 
him: I have frequently noticed the same effect when 
riding on the cars and meeting another locomotive 
on which the bell was ringing. As our car approached 
the strokes of the bell would be abnormally loud, and 
soon as we passed the sound of the bell was scarcely 
heard at all. I have wondered what the reason was 
and never heard it explained. F. M. Priest. 

Klamath Falls, Ore. 



The Prevention of* Sea-Sickness. 

To the Editor of the Scientific American: 

Through the kindness of the American consul-gen- 
eral here, my attention is called to No. 293 of the Ex- 
port Edition of the Scientific American, January, 1907. 
On page 15 of this number you publish "A New Remedy 
for Sea-Sickness." 

Allow me, in the interest of ocean travelers in gen- 
eral, to state the following: 

For the last fifteen years I have studied the ques- 
tion of a costless prevention of sea-sickness. 

A remedy for curing sea-sickness there is none, and 
will never be. The point therefore lies in its preven- 
tion, for "prevention is better than cure." My simple 
head-bandage made by folding a towel, a large hand- 
kerchief or anything similar, dipped into hot salt or 
sweet water, and applied round the head a few times, 
restores the proper circulation of the blood, relieves 
the abdomen from pressure, and checks the cerebral 
anaemia. 

The question I wanted to solve was to find a costless 
way of preventing sea-sickness. While traveling over 
thirty years in all kinds of weather, at all seasons, on 
the seas of this globe, I always felt a great pity for 
the steerage passengers, especially women and child- 
ren, who had to suffer so severely when the sea got 
rough. For this reason I had to abstract from the ap- 
plication of any apparatus, be it electrical appliance, 
thermophore, or any other construction for which a 
man has to pay. 

The system of hot-water bandages round the head 
(as one can hardly call it an invention) is mine; all 
inventions and constructions that have come out ever 
since I published my simple prescription are based on 
my system and have passed through my hands; up to 
now every one of them I have had to condemn for be- 
ing too heavy, cumbrous, dangerous, or too costly, etc. 

If any of them were useful the large steam£.r com- 
panies would have accepted them at once. You can 
well imagine how very important it is for steamer 
companies to prevent people becoming sea-sick in the 
cabins. How pure and sweet the air would be at sea 
in the cabins if it were not for the repeated vomiting 
of bile, whose effluvia are extremely volatile and settle 
down at once in the curtains, floor, ceiling, paint, sofa, 
beds, etc., of the cabins. This in time forms one of the 
principal items denominated by travelers, when they 
enter a cabin, as "ship's smell." 

Perhaps you will in the interest of humanity pub- 
lish this letter (you will plainly see that I have no 
monetary interest in the matter), and also publish my 
prescription for the prevention of sea-sickness, which 
ought to be copied by your newspapers. In winding up 
allow me to say that hundreds of people whom I have 
never seen in my life have written to me to express 
their thanks for my prescription. 

Eugene Wolf, Explorer. 

"MwcArtv, 'Ba\a.'s:\a.. 

[The prescription referred to in the above letter 
instructs the patient to lie down fiat on the back, and 
fold a towel soaked in water, as hot as can be endured 
and as tightly as possible around the head, reheating 
the towel at Intervals.] 
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CONSTRUCTION OF FLORIDA EAST COAST RAILWAY. 

BY .ALLEN HALE. 

The extension of the Florida Bast Coast Railroad to 
the city of Key West, Fla., which was partially de- 
scribed in the Scientific American in 1905, has pro- 
gressed to such a point that an idea can now be gained 
of the really remarkable engineering feats which are 
being carried out in the construction of what is really 
a railroad over the sea. This is not a figurative term 
by any means, for of the 156 miles of track which must 
be completed between Miami on the mainland and Key 
West, fully 75 miles will lie over the water, and a 
considerable portion over the sea itself. 

The Florida keys may be called a series of stepping 
stones leading into the ocean. They extend between 
the Florida peninsula and Key West in the form of 
a curve, the channels separating the islands varying 
from a few hundred feet to several miles in width. 
Between the nearest key and the mainland is a stretch 
of salt water marsh, which must be spanned by 
trestling and other structures, as the formation will 
not admit the building of a solid roadbed. The first 
29 miles of line south of Miami are along the main- 
land, where construction work is comparatively easy. 
The next 19 miles, however, are through a heavy man- 
grove swamp, with insufficient water to float dredges 
and not enough material within reach for wheelbarrow 
work; a condition which made it necessary to dig 
channels to accommodate the dredges used in building 
this section of the embankment. At Land's End, where 
the swamp begins, two dredges were first constructed, 
and an excavation made wide enough to contain a 



Knight's Key channel, 7,300 feet; across Moser Key 
channel, 7,800 feet; and across Bahia Honda channel, 
4,950 feet. The material of these islands is coraline 
limestone. In many places the embankment is 8 or 9 
feet in height, which when the roadbed is ballasted 
with the same material, affords foundation for one of 
the finest and safest tracks in the world. 

South of Bahia Honda the work Is being done largely 
by land dredges or excavators. Three or four large 
land forces are assembled in this territory. At the 
present time there are ten excavators employed in the 
work, each excavator being expected to do the work 
of 50 or 100 men daily. In getting in on the line of 
actual work, many of these excavators had to dig their 
own way, and were from one to four months in reach- 
ing their respective stations. 

The route over which the line is to be constructed 
consequently offers a variety of problems for the engi- 
neers to solve; As already stated, the great extent of 
marsh requires not only very large Alls, but extensive 
trestling, and much of this work is almost as difficult 
and expensive as the viaducts which must be built be- 
tween the keys. As is indicated, however, the engi- 
neers have taken advantage of powerful suction 
dredges, and in this way have accomplished results 
which would have been impossible to attain without 
the aid of such machinery. While the roadbed has 
been thrown up by means of these dredges through a 
portion of the Everglades, they have also been em- 
ployed for filling on some of the low marshy islands. 
At some points a wooden framework has been made 
along the right of way. Through this has been ex- 




CONSTRUCTING THE CONCRETE VIADUCT THAT WILL SPAN THE OCEAN BETWEEN LONG AND GRASSEY KEYS. 

Length, 10,156 Feet. The viaduct will contain 186 arches of 50 feet span. Every fifth arch will have 6i feet soan. Height 31 feet 
above hie;h tide. This picture ehows the arch anil spandrel wall forms in place ready to receive the concrete. 



dredge, with a depth of 2\' 2 feet of water. Then these 
two dredges made their way down the two sides of the 
embankment, digging their own channels and using 
the material excavated for rearing the railroad em- 
bankment, but hampered and delayed at many points 
by the rock, which came so near the surface as to 
necessitate the construction of locks to float the 
dredges over them. Two additional pairs of dredges, 
making six in all, have been employed in this particu- 
lar work, two of them starting at the southern end of 
the section and working north, while the other two 
worked up through Black Water Bay to Barnes Sound 
to about the middle point of this construction. 

Nearly thirty islands are to be used for short 
stretches of the construction, the longest being 16 
miles, on Key Largo. More than 50 miles of rock and 
earth embankment will be built where the intervening 
water is shallow; but where the water is deeper and 
the openings are exposed to storms by breaks in the 
outer reef, concrete-arch viaduct construction will be 
used, consisting of 50-foot reinforced concrete, circular- 
arch spans and piers, with occasional spans of 60 feet. 
This will be the most difficult part of the work. The 
water is from 10 to 30 feet deep in most places, and 
the bottom is limestone. There are four of these arch 
viaducts, aggregating 5.78 miles in length. They ex- 
tend from Long Key to Conch Key, 10,500 feet; across 



tended pipe from the dredges, and this immense trough 
filled with the detritus consisting of sand, mud, and 
gravel taken by the dredge from the shore of the key 
or some other convenient point. The wooden frame- 
work holds the material in place roughly, forming the 
roadbed, which is surfaced with coral rock where 
possible. 
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MAP OF FLORIDA EAST COAST RAILWAY. 

From Jacksonville to Miami is 366 miles; from Homestead to Key 
West, E8 miles. 

It may be needless to say that the building of the 
concrete viaducts has been one of the most interesting 
phases of the entire project, not only because of the 
size of the larger ones, but by reason of their loca- 
tion. It can be said that they are being constructed 
literally upon the open sea. In many places, where 
the water is deep enough to float a large-sized ocean 
steamship, and where the locality is exposed directly 
to the gales of the Atlantic, much of the work thus 
far completed has been performed by floating plants, 
where the concrete is mixed and placed in position by 
means of powerful boom derricks. In the shallower 
waters, molds for the foundation of the viaduct have 
been formed by driving piling which supported water- 
tight framework. The water was then pumped out, 
and the molds filled with concrete in the usual manner. 
In many places, however, the depth of the water has 
prevented this mode of operation, and it has been 
necessary to sink caissons or to construct coffer dams 
in which to place the material. As the photographs 
show, the concrete utilized is reinforced with metal 
rods, which extend from top to bottom of the mass, 
thus strengthening it considerably. The concrete 
arches are of course formed in molds of timber, but 
these are constructed on the mainland and towed into 
position. by means of steamers. It may also be added 
that all the material, including the broken stone for 
the concrete, must be shipped by boat from Miami, 
near which town it is quarried. This is true of all 
fuel, supplies, and water for the men upon the work. 
In many places, in order to get supplies to the excava- 
tors, the supply boats have to travel eight or nine 
miles out of their way to reach a point not over a mile 
distant in a straight line. 

Every drop of water used by the men and machinery 
has been, and must still painfully be, transported in 
tanks more than 100 miles. At one time it was thought 
to cut this distance down by hauling water from Mana- 
tee Creek, 50 miles distant. Accordingly a water station 
was put in, and an attempt made to haul water from 
that point. Along came a northwest wind one day and 
blew the water out of the bay, so that it was impossi- 
ble for boats to get within two miles of the water sta- 
tion, and it was necessary to go back to Miami until 
the water regained its natural level. Three weeks 
later the wind came from the southeast, and piled the 
water up in the bay in such quantities as to drive them 
out again. 

Engaged in the work have been 9 sternwheel boats, 
3 tugs, over 100 lighters or barges, ranging from 100 
feet in length to 120 feet and from 25 to 30 feet in 




THE CONCRETE VIADUCT AT THE LONG KEY END. THESE CONCRETE BRIDGES ARE CONSTRUCTED 

LITERALLY OVER THE SEA. 
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width, 28 launches Of various sizes, 6 or 8 pile drivers, The work is carried On entirely by the Florida East new heavy hauling car lately built in France for the 



4 or 5 concrete mixing plants costing $16,000 to $17,000 
each, 10 excavators, 3 derrick pump barges, 13 dredges, 
each varying in capacity from 10,000 to 200,000 cubic 
yards per month, machine shops, Ways, locomotives, 



Coast Company itself, under the immediate direction 
Of the vice-president, Mr. J. R. Parrott, who is its 
directing force, and Mr. J. C. Meredith, the construct- 
ing engineer. No contractors are employed. Under 



Minister of War by the Mors Company of Paris. It is 
a long platform car with an unusual wheel-spread, 
having an open driver's cabin placed just back of the 
radiator. The motor is of the upright 4-cylinder type, 





AMONG THE FLORIDA KEYS. JEWFISH CREEK DREDGE ENGAGED IN 

EXCAVATING. 



& ROCK FILL ALONG THE ROAD AT KEY LARGO. MORE THAN FIFTY MILES 
OF SUCH EMBANKMENTS MUST BE BUILT. 



and a quantity of minor machinery and equipment, 
which altogether has cost the company more than 
$450,000. 

While this remarkable railroad on the sea will be 
one of the most expensive projects of its kind ever 
completed, it will result in the development of Key 
West into one of the chief seaports of the United 
States. The plans of the railroad company provide 
for the formation of a harbor which will contain no 
less than 170 acres. It will include the building of 
extensive docks and terminals, from which an ocean- 
going ferry will transport cars directly to Havana. 



the constructing engineer are the assistant and second 
assistant engineers, a general foreman in charge of all 
the work under the chief assistant and superintendent 
of dredges, a master mechanic, foreman of carpenters, 
chief of drafting department, chief office assistant, 
auditor, superintendent of commissary, chief storekeep- 
ers, paymasters, superintendent of marine department, 
engineer of marine department, and engineers and fore- 
men in charge of each specific piece of work. At pres- 
ent about 3,000 men are engaged in the work, but as 
many as 4,000 have been employed at one time. 

While a considerable mileage of track has already 



and is rated at 24 horse-power. Chain gear is used 
upon the rear wheels. The hauling car can take a net 
load of 8,000 pounds or more. It is designed to be 
used for the rapid supply of fortresses, and in case 
of mobilization it will be of great value, especially in 
transportation of water, as it can carry four great 
metallic casks which will replace the usual tanks, as 
the latter are difficult to handle. The Lorraine-Die- 
trich Company, of Paris, have also brought out a new 
car for the army. This is a touring car, and is re- 
markable for the fact that it has six wheels. A much 
greater length can be given to the car. It has four 




THE MATERIAL OF THE KEYS IS CORALINE LIMESTONE, WHICH MAKES AN 

EXCELLENT BALLAST. 

In this picture, the men are shown getting oat the rock for the embankment at the left. 



RANK VEGETATION GROWS ALONG THE RIGHT OF 
WAY. 

Not a littte difficulty is experienced in clearing a path. 



The present plans include the construction at Key 
West of one large drydock and ten wharves, each 800 
feet long and 100 feet wide, with basins 200 feet wide 
between, in which the depth of the water will be from 
20 to 40 feet. The piers will afford berths for forty 
vessels averaging 400 feet long. As the distance from 
Key West to Havana is but 90 miles, the transporta- 
tion of freight and passenger cars by means ef power- 
ful steam ferries is entirely practicable, and it is 
expected that the trip can be made in about four hours 
across the Gulf of Mexico. 



been laid upon the keys as well as the extension 
through the Everglades, the concrete viaduct will prob- 
ably not be entirely completed before 1908. It is cal- 
culated to have the extension in operation, however, 
by transferring passengers and freight across the wider 
channels between the keys, so that travelers may be 
utilizing this route to Key West and Havana within 
the next year. 

41 l l» 

Among the new automobiles for army use which 
have appeared on the Continent we may mention the 



seats of two places each, and besides the efficiency of 
the system is much greater, both as regards the rela- 
tion of motor and weight as well as the question of 
keeping in order and personnel for a given load. It 
runs more smoothly than an ordinary car, and this 
allows a solid rubber tire to be used. A regiment of 
military chauffeurs has been organized in the A.ustrian 
army, following the example of Germany. The men 
wear a special uniform. The new regiment will take 
part in the annual army exercises which are soon to 
be held in Austria. 





THE WHARF AT KNIGHT'S KEY. 



VERY LARGE FILLS AND EXTENSIVE TRESTIING ARE REQUIRED. 
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ENGLISH EXPOSITION OF MODEL FLYING MACHINES. 

The Aero Club of Great Britain anil the London 
"Daily Mail" deserve great credit for the encourage- 
ment recently given inventors of heavier-than-air ma- 
chines by the exhibition of such apparatus in Agri- 
cultural Hall, London, and by the subsequent trials, 
both in the Alexandra Palace and in the open air, of 
such models as were capable of flying. Three cash 
prizes of $750, $375, and $125 were offered by the "Mail" 
for the three model aeroplanes which made the longest 
flights and showed the best stability. Altogether, no 
less than 128 model aeroplanes and other heavier-than- 
air machines were exhibited. The inventors of these " 
machines ranged from such experienced men as Major 
Baden-Powell to a poor old farmer, John Hall, who 
walked 94 miles to London to exhibit his machine. 
The striking thing about most of the models was the 
workmanship and thorough tinish put upon them. 
A number were designed and built by men of marked 
mechanical ability, but nearly all were noteworthy for 
the skill and thoroughness spent in their construction. 
The several models which we illustrate are among 
the most interesting and typical that were on exhibi- 
tion. 

The Cochrane flier is an aluminium creation consist- 
ing of a corrugated cylinder rounded at each end and 
having peculiar round-blade propellers mounted at each 




A Model Aeroplane Propelled by a Skyrocket. 



machine — were able to glide along in the air for any 
distance after the power was exhausted. The former 
was a machine of the type used by the Wright brothers. 
It consisted of two rectangular superposed surfaces 
used in connection with a third following surface of 




Oochrane's Aluminium Flier. 

end also. Twisted rubber bands extending through 
the cylinder revolve the propellers. Two curved wings, 
connected by a central curved surface, are riveted to 
the cylinder. Four horizontal fins, two on each side 
of the cylinder at the front and rear ends respectively, 
serve as horizontal rudders. By setting the rear fins 
at the proper angle, the machine is controlled in a 
horizontal plane. At first glance one would hardly ex- 
pect this queer-looking model to fly, yet that it actually 
did so for a short distance is attested by one of the 
photographs. Mr. Cochrane also displayed a still more 
peculiar model of the flapping-wing type, which con- 
sisted of birds' wings attached to a pointed aluminium 
body having a fan-shaped tail. 

Another aeroplane that flew a short distance only, 
but which we illustrate on account of its novel pro- 
pelling power, is the skyrocket-driven machine shown 
above. This flier, as can be seen, consists of three 
wings or sails placed one behind the other in the 
same plane. It soon fell to the ground after being 
started on its flight. The photograph shows it at the 
moment of starting. 

Although the aeroplane exhibition was a great suc- 
cess, the tests of the working models was, in the main, 
a fizzle. Of the dozen or more tried, but two — the 
"Avroplane," of A. V. Roe, and Mr. W. A. Howard's 



Chubb's Helicopter Model. 

the same size placed in the same horizontal plane 
with the upper surface. A horizontal rudder was lo- 
cated in front. A long triangular framework under- 
neath contained the stretched and twisted elastic bands 



made a flight Of 90 feet indoors, but did not do nearly 
so well outside. It was awarded the second prize, the 
first prize being withheld. 

A simple aeroplane designed ky W. A. Howard and 
consisting of two sets of slightly-inclined planes placed 
at a dihedral angle and driven by a single propeller, 
made a flight of 108 feet. This flier was awarded the 
third prize. 

The bird-like glider shown in another of our illus- 
trations is called the "Albatross." It was designed and 
constructed by Mr. Jose Weiss, a landscape gardener, 
who, after experimenting to a considerable extent 
with model gliders of this kind, is now about to build 
a motor-driven aeroplane along the same lines. If 
properly weighted at the forward end of the body, one 
of these gliders will perform a flight, when started 
from a hilltop, of as much as half a mile. By mount- 
ing the "Albatross" on a small carriage and towing 
it at high speed, it can be made to soar in truly bird- 
like fashion. The models are formed as closely as 
possible after the bird whose name they bear, and 
when soaring they look greatly like a bird, and seem 
to have great stability. 

The helicopter, or lifting-screw, type Of flying ma- 
chine was represented by a single well-constructed 
model. This model was complete in every respect, 




Weiss's Soaring-Bird Model. 

used to drive a propeller at the rear. One of our il- 
lustrations shows a somewhat similar machine de- 
signed by the same inventor. Mr. Roe also displayed 
an excellent model of a single-surface, following-plane 
machine of the Langley type. His Wright-type glider 
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One of A. V. Roe's Double-Deck fliers. 

even to the man in the basket. A small electric motor 
was geared to drive the propellers in opposite direc- 
tions. By sliding a weight along on a projecting hori- 
zontal rod, the machine was supposed to tip and thus 
receive from the screws a movement of translation in 
addition to sustentation. A rudder was also provided 
for steering. The model was unable to lift itself, ow- 
ing to tjie motor being insufficiently powerful. This 
machine is particularly interesting just now because 
of the fact that Prof. R. W. Wood, of Johns Hopkins 
University at Baltimore, Md., is about to construct 
a helicopter upon the same lines. Prof. Wood has 
found it possible to lift about 35 pounds to the horse- 
power with this type of flier, and he is constructing 
one with 40-foot propellers and with a 40-horse-power 
Stanley steam engine for power. 



Cochrane's Aluminium Model Making a Flight. 
SOME ENGLISH FLYING MACHINE MODELS. 



Heavy oil motors of the Diesel pattern are now used 
extensively in Germany, and we may cite among others 
the electric plant of the town of Aichach, which con- 
tains two 90-horse-power motors of this type. These 
motors are of the single-cylinder variety, and run at 
160 revolutions per minute. For a load of 75.7 horse- 
power, they consume 0.213 kgs. (0.469 lb.) of oil per 
horse-power-hour. The combustible used is a paraffine 
oil which comes from Halle and it has a good calorific 
power. On the tests it was shown that the variations 
of speed due to throwing on the load or removing it 
did not exceed one per cent for a variation of 45 per 
cent of the full load. Flywheels weighing 9.5 tons and 
measuring about ten feet in diameter are used. Water 
for cooling the motor is used at the rate of 3 gallons 
per horse-power-hour, with a difference of 60 deg. O. 
between the inlet and outlet. The two motors in the 
Aichach plant are belted each to a dynamo of 62 kilo 
watts running at 600 revolutions per minute. 
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DUSTPAN WITH FOOT ATTACHMENT. 

In the search for opportunities to exercise their in- 
genuity, inventors are only too apt to overlook the 
little details close at home, anil hence it happens that 
the household, the oiliest of institutions, is still sadly 
in need of many improvements. The accompanying en- 
graving shows that there are possibilities for inven- 
tion even in a dustpan. It seems odd that no one 




DUSTPAN WITH FOOT ATTACHMENT, 

before has thought of the incongruity of using a short- 
handled dustpan with a long-handled broom. Mr. C. 
W. Robinson, of 923 Fourth Street, San Diego, Cal., 
has devised the pan which we here show with a view 
to obviating the necessity of stooping over when sweep- 
ing dust into the pan. The improved pan is formed 
with means for attaching it to the foot of the oper- 
ator, so that it can be conveniently held at the proper 
working angle while both hands are used in wielding 
the broom. The foot attachment is formed of wire, 
bent to such a form as to provide a support for the 
pan and also a stirrup for the foot. The stirrup is in 
the form of a spring clip, so that it will cling to the 
foot of the operator as it is moved from place to place. 
When disengaged from the foot the pan will stand at 
the proper working angle, being supported by the wire 
frame. The invention also provides an improvement 
in the pan itself. Instead of having a flat bottom, the 
pan is formed with a pocket in which the dirt may be 
received. This will prevent the dirt from sliding out 
of the pan when it is moved about. 



AN IMPROVED BRIDLE. 

The accompanying engraving illustrates an improved 
form of bridle which is of very simple construction 
and provides an effective means for bringing a horse 
to a quick stop. The bridle is humane in its action 
and is so arranged as to multiply the power at the bit 
as compared with that applied to the reins. It thus 
enables the driver to control the horse with small ex- 
ertion. The check rein which is shown at A passes 
through an elbow, B, which is supported by the head 
and brow straps. Thence the check rein passes down 
through eyes formed on the ends of the bit and is 
buckled to the reins, D. The bit is concavo-convex in 
cross section with rounded edges so as not to injure 
the tongue or the mouth of the horse. It is prefer- 
ably made of aluminium with a steel core and is arch- 
ed over at its center to fit the lower jaw of the horse 
below the grinders and above the nippers in such a 
way as not to interfere with, or press on the animal's 
lips. In operation, when the reins are pulled, the bit 
is pressed on the horse's tongue, allowing the check 
rein to slide freely through the elbows, B, and eyes 
of the bit, G, thus drawing the horse's head upward 
with multiple force. It will be evident that by this 
arrangement with a slight pull on the reins the horse's 
head is forced to stand erect through the action of 




the check rein, and the check rein at the same time 
performs its ordinary function. The inventor of this 
improved bridle is Mr. Robert H. Williams, of Maize, 
Kan. (P. O. Box 28). 

■ 1 6 m 

MOTOR-DRIVEN STUMP PULLER. 
A recent invention covers an improved form of 
stump-puller provided with a motor, which may be 
used both for moving the machine from place to place, 
and also to furnish power for pulling stumps. As 
shown in the accompanying engraving, the machine 
consists of a platform supported on two traction 
wheels and a front steering wheel. The motor which 
drives the mechanism is mounted at the front of the 
platform, and drives a transverse power shaft on 
which the flywheel A is secured. The power shaft 
carries a pinion which meshes with a gear B. 
The latter is mounted on a shaft which car- 
ries a pinion meshing with a gear 0. The 
gear G is mounted to turn freely on the rear 
axle of the machine. Securely fastened to 
this gear at the center is a pinion which 
meshes with a gear D, and the latter trans- 
mits the power of the motor through a pin- 
ion to a gear E. The gear E is keyed to a 
shaft which carries the winding drum of the 
machine. In operation, when it is desired 
to pull a stump, the machine is anchored by 
means of a cable, which is passed through an 
eyebolt in the front of the platform. The 
cable, which passes around the winding 
drum, is then attached to the stump to be 
pulled. One of the detailed views shows a 
form of fastening block which will be found useful for 
attaching the cable to the stump. It will be evident 
that when the motor is started, the winding drum will 
be turned with considerable power, owing to the step- 
down transmission gearing. In the side view of the 
stump puller it will be observed that the wheel in 
the foreground is broken away, leaving only a section 
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MOTOR-DRIVEN STUMP PULLER. 

of the hub. It will be noted that the hub is formed 
with radial sockets, and that on the gear C a pin F 
is mounted to slide vertically. When it is desired to 
move the machine from one place to another, Xhis pin F 
will be moved into engagement with one of the sockets, 
to couple the gear G with the hub of the wheel, so that 
the motor will operate to drive the traction wheels. 
The inventor of this improved stump puller is Mr. J. L. 
Jones, Rift, Ga. 



AN IMPROVED BRIDLE, 



METALLIC PISTON PACKING. 

Illustrated herewith is an improved metallic piston 
packing for steam engines which is designed to im- 
pose very little resistance to the free movement of 
the piston, and at the same time remain tight in spite 
of considerable wear. The main body of the piston 
consists of a casting A formed with a pair of annular 
ribs. A disk is secured to each end of the casting 
and between these and the ribs a pair of recesses are 
formed in which the packing rings B are seated, and 
in the central recess between the ribs a bull ring G is 
Seated. This bull ring is made in three sections con- 
nected together by step joints, the step projections 
being mortised together as shown in Figure 3 to 
assist in keeping the sections in proper relation to 
each other. The bull ring is formed with a groove 
on the inner side to receive a ring of spring metal 
which presses the sections into engagement with the 
cylinder. The main packing rings B are each formed 



in a single piece joined as shown in Figure 2. It will 
be observed that one end is provided with an exten- 
sion F which passes under the other end and that the 
rib on the casting is cut away to receiv.e this exten- 
sion. Within each packing ring a spring ring D is 
fitted, this ring being formed with a tongue, as shown 




METALLIC PISTON PACKING. 

in Figure 4, which is adapted to engage a groove in 
the packing ring. To adjust the tension of these 
rings a series of wedges E are fitted between" them 
and the body of the piston. Bach wedge is formed 
with a shank which enters an opening in the adjacent 
disk, and a pin seated in this disk engages a slot 
formed in the shank, the purpose of the pin. being to 
limit the extent to which the wedge may be driven 
in behind the ring D. In Figure 6 an alternative form 
of ring is shown which may be used in place of ring 
D. Figure 5 shows an alternative method of spreading 
the ring D. In this construction the ends of the 
ring are formed with lugs between which the wedge E 
is driven to spread the ends apart. In the operation 
of the piston the bull ring serves as a packing and 
also as a guide for the piston in its movement, so 
that the wear is evenly distributed. The patent on 
this improved packing is controlled by P. H. Geoghe- 
gan, 35 Frankfort Street, New York. 

» in » 

IMPROVED PIPE WRENCH. 

A recent invention, which we illustrate herewith, pro- 
vides an improved pipe wrench of the chain tyjje, in 
which a pipe of any diameter may be gripped, without 
any special adjustment of the chain, other than to hook 
it at the desired point. The wrench comprises two 
members, one of which is channel shaped in cross 
section, while the other is a bar of steel of such thick- 
ness as to fit into the channel. The two members are 
hinged together, and to the channel member near the 
hinge pin the chain is attached. The pivot pins, that 
connect the links of the chain, project beyond the 
links at each side. The channel member carries a 
pair of hooks, which are adapted to engage these pro- 
jecting pins. The inner end of the bar member is 
formed with teeth adapted to engage the pipe. In 
use the two members are swung apart, so as to with- 
draw the toothed portion into the channel member. 
The chain is then passed around the pipe and hooked 
to one of the two hooks, after which the members are 
drawn together, forcing the toothed portion tightly 
against the pipe. A jacket is provided, which may be 
secured to the bar over the toothed end, thus adapt- 
ing the tool for use on nickel-plated or polished pipes, 
which might be marred by the serrated surface. A 
spring-pressed plunger in the bar bears against the 
pivot of the first link of the chain, so that when the 
wrench is released the members will be spread apart. 
A ring on the bar may be slipped over the end of the 




IMPROVED PIPE WRENCH, 
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channel member, to lock the two members together. 
Mr. M. Z. Viau, of 24 Durand Street, Plattsburg, N. Y., 
has obtained a patent on this improve* pipe wrench. 



novel attachment is Mr. E. P. Watson, of Bentonville, 
Ark. 



A NOVEL SWIMMING APPARATUS. 

In the accompanying illustration we show what 
might be termed a "water cycle" invented by Dr. L. K. 
Baker, of Cleveland, O. The device is a foot-power ma- 
chine for use in swimming, and so arranged as to 
secure greater speed from the 
kick or leg force employed. The 
power which is applied as in a bi- 
cycle operates to drive a propeller. 
The mechanism is attached to a 
bronze frame. Metal floats secured 
to the frame float the mechanism 
and the forward part of the frame 
is made hollow to support the 
chest of the operator. Materials 
which do not rust — bronze, copper, 
rubber, and aluminium — are used 
in the construction, and the com- 
pleted machine weighs from twen- 
ty-three to twenty-six pounds. The 
average machine gives the user a 
yard of forward movement for 
each kick, when the arms are not 
used, and enables the average 
swimmer to double his speed. Children ten 
years of age soon lose their fear and pedal about 
in any depth of water even when there is a consider- 
able sea. They consider it great sport to toss on the 
waves without danger of going down. Whenever de- 
sired the operator can lie on the machine without 
effort and rest, and at any moment can readily detach 
himself from the contrivance. 



WEIGHING SCOOP. 

Pictured in the accompanying engraving is a scoop 
provided with a weighing mechanism which' will indi- 
cate the weight and the price per pound of the con- 
tents of the scoop. The scoop proper is hinged at its 
lower end to an arm formed on the handle A. This 




ATTACHMENT FOR STOVES. 

The accompanying engraving illustrates a novel at- 
tachment for stoves of the "air-tight" type, whereby- 
hot air with more or less of a strong draft may be de- 
livered simultaneously beneath and above the grate, 
or above the grate only when a slow fire is needed. 
The attachment also comprises an air pump, 
which may be operated to provide a strong 
forced draft when it is desired to quickly start 
up a slow or dying fire. The pump is situated 
inside of the stove, as best shown in Fig. 2, and 
the handle of the pump projects through the 
cover of the stove, so that it may be readily 
operated at any time. The pump piston is 
formed of asbestos, so that it will not be af- 
fected by the intense heat within the stove. The 
pump cylinder opens into a chest B, which is 
included in the circular trunk G. The trunk G 
is also formed with a draft box E, which opens 
through the side of the stove. This draft box 
is provided with the usual damper to control 
the amount of draft fed to the fire. Com- 
municating with the chest B is a stand- 
pipe D, which passes upward through the 
grate and is bent over to a central position 
over the grate. The chest B opens into the stove 
under the grate, and Ihis opening may be closed by 
means of the damper F, which is operated by the 
rod G, as shown in Fig. 3. In operation then, when 
the. damper of the draft box is open, the air will pass 
through the circular trunk G and through the chest 
B to the lower side of the grate. Also some of the 
air will be drawn up through the standpipe D to con- 
sume the gases above the fire. If it be desired to 
keep the fire low the damper F is closed, when air 
will be supplied to the fire only from above through 
the standpipe D. When it is desired to produce a 
forced draft the pump A is operated, and forces air 
through the chest B and the standpipe D to the fire 
above and below the grate. The inventor of this 



A NOVEL SWIMMING APPARATUS. 

handle, adjacent to the scoop, is provided with a 
transverse cylinder B. Within the cylinder is a drum 
G, formed in two sections. The drum sections are 
mounted on a shaft D which at its center carries a 
gear adapted to engage a pinion E. The latter passes 
between the drum sections and meshes with a rack F 
which at its inner end is attached to a spring secured 
in the handle. The opposite end of the rack passes 
through the handle and is attached to a lever which 
is connected by a link with the scoop. It will be 
evident that if any article is placed in the scoop the 
latter will tend to swing downward on its fulcrum, 
drawing the rack F outward against the tension of 
the spring. The extent to which this rack is moved 
will indicate the weight of the contents of the scoop. 
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WEIGHING SCOOP. 

The cylinder B is formed with a glass covered slot 
longitudinally disposed therein through which it will 
be possible to read various figures tabulated on the 
drum sections 0. The entire surface of the drum sec- 
tions is covered with figures arranged in circumfer- 
entially disposed rows. When the drum is standing at 
the zero position each of these rows will show a cer- 
tain price per pound through the glass. Numbers rep- 
resenting multiples of this price, that is, the cost of 
two pounds, three pounds, etc., are arranged circum- 
ferentially of the drum so that if the price per pound 
were 15 cents, and there were two pounds in the pan, 
the rack F would be extended sufficiently to rotate 
the drum until the number 3 would appear under 
the glass. If it be desired to use the scoop without 
the weighing attachment the rack bar is moved back 
to its normal position, or until a disk on its 
inner end engages a spring latch. A thumb 
lever pivoted on the under side of the handle 
serves to release this latch whenever it may 
be desired. Means are also provided for ad- 
justing the spring to the proper tension. The 
inventor of this weighing scoop is Mr. Frank 
C. Howe, of Globe, Arizona. 



ATTACHMENT FOR STOVES. 



APPARATUS FOR AGITATING LIQUIDS. 

The accompanying engraving illustrates a 
mechanism for stirring, agitating and oxy- 
genating liquids, which, though it may be 
used with processes of various kinds, is par- 
ticularly useful in the cyanid process of 
metal extraction. The machine is operated 
by compressed air to stir and agitate min- 
erals which have been reduced to a fine pow- 
der and placed in a tank containing sodium 
or potassium cyanid solution, so as to dis- 
solve their values, renovate the contact sur- 
faces, and oxygenate the solution in order 
to increase its solving power. Figure 1 
shows the apparatus in operation. Depend- 
ing into the tank containing the cyanid 



solution are a pair of pipes A formed at; their 
lower ends with tubular heads, each head ending in 
a pair of nozzles as shown in the plan view of Figure 
3. The pipes A communicate with a transverse pipe B 
at their upper ends, the form of coupling being shown 
in Figure 2. The pipe A, it will be observed, projects 
through a stuffing box and is formed with a collar G 
at its upper end which has ball bearing with the top 
of the stuffing box. Thus, the pipes A are permitted 
to rotate. Bach pipe A is connected 
by chain and sprocket gearing with 
a pinion journaled on the pipe B 
and which meshes with a fixed gear 
D. The pipe B communicates with 
a flexible pipe E which is connect- 
ed to the compressed air supply 
pipe. In operation the air which 
is forced through the system of 
piping and out of the nozzles 
strikes the liquid in the tank, and 
by reaction causes the pipes A to 
rotate. This motion is communi- 
cated to the pinions which, by rea- 
son of their engagement with the 
fixed gear D, cause the pipe B to 
rotate and revolve the pipes A. 
The pipe B and the fixed gear D 
are secured to a beam F which 
is arranged to slide in the main frame of 
the apparatus. A pinion operated by the hand- 
wheel G engages a rack on this beam and provides 
for vertical adjustment of the apparatus so as to move 
the pipes A to any desired depth in the tank. We are 
informed that several of these machines are now in 
operation in Mexico and have shown very good results. 
The inventor of this improved agitator is Mr. Benito 
Solis, of Guadalupe de los Reyes, Sinaloa, Mexico. 

. < I K » 

A recent French patent granted to the Compagnie 
Franchise des Produits Fixateur has for its object a 
stopper of stamped metal, of wood or other material, 
having a conical form and containing at the lower 
part a groove which contains a circular rubber band 
or similar elastic piece. This stopper is used in 
the following manner. After placing the rubber 
band in position, the stopper is inserted in the 
neck of the bottle, the latter having been filled 
with the liquid to be preserved. The neck of 
the bottle must be conical, so that the stopper 
fits into it snugly and its top does not rise above 
the neck of the bottle. The bottle tiius provided 
with its stopper is placed in the corking ma- 
chine, which is provided with a special device 
allowing a vacuum to be made as completely as 
possible above the stopper. The air contained 
in the bottle is drawn off, and the stopper rises 
to let it pass. When the operator judges the 
vacuum to be sufficient, he operates the machine 
to press the stopper into place again and also 
allows the air to enter above it. The bottle is 
thus hermetically sealed, the rubber band pre- 
venting the outer air from entering. Bottles thus 
stopped can be opened with a pointed instrument or 
even with an ordinary corkscrew. 



A substance known as phycophaein has generally 
been considered as the material to which the color of 
the brown seaweeds is due. Tswett, however, has re- 
cently stated (in Ber. Deutsch. Bot. Gesellsch.) that 
this substance does not exist in the living seaweed, 
and is not present in the chromatophore, but is a post- 
mortem product. A mixture of the following sub- 
stances, present in the chromatophore of the living 
plant, gives the brown color to the alga: carotin, chloro- 
phylin, fucoxanthin, and fucoxanthophyl. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

BURGLAR-ALARM RELAY-DROP. — D. D. 

Friedman, New York, N. Y. This invention re- 
lates to certain improvements in relay drops 
especially useful in burglar alarm systems and 
relates more particularly to a new and im- 
proved means whereby the armature of an 
electro-magnet may be locked in position upon 
the breaking or closing of the circuit. 

TROLLEY-POLE CATCHER. — J. H. Walker, 
Lexington, Ky. In this case the invention is 
an improvement in trolley pole catchers, and 
particularly in that class of such devices il- 
lustrated by Mr. Walker's former patent, and 
the present invention relates to certain im- 
provements in the track rail and in the carrier 
operating thereon. In operation, many advan- 
tages are secured in manipulating the trolley 
pole. 

Of Interest to Farmers, 
COTTON-CULTIVATOR. — R. H. Purnell, 
Rosedale, Miss. This cotton cultivator is of 
simple and inexpensive construction and the 
cultivator devices proper are adapted for re- 
versal on a beam so that the implement may 
be used for scraping the sides of a cotton row 
or for ridging the same by throwing dirt to- 
ward the plants, as conditions may require. 

POULTRY-FOUNTAIN.— C. F. Gili* La 
Harpe, 111. The purpose in this improvement 
is to provide a drinking fountain for poultry 
comprising a tank, a tray and means for hold- 
ing the tank fast to the tray, yet admitting of 
a ready separation of said parts, the attaching 
means also serving as a handle whereby to 
facilitate the ready removal of the device from 
place to place. 



bill receipts, but which may be used for any 
other desired purpose. Its index sheets may 
be employed to great advantage in filing the 
above-named tariffs and receipts. 

NON-REFILLABLE BOTTLE. — H. O. MC- 
Ci-iUrg, Baltimore, Md. The bottle has a new 
form of valve closure or stopper which permits 
the overflow of the liquid contents, but effec- 
tually prevents inflow of liquids. The stopper 
is so constructed and secured in the bottle neck 
that it cannot be removed therefrom, while the 
valves are so protected that it is impossible 
to reach them with an inserted tool or instru- 
ment. 



ERASER FOR TYPE-WRITERS. — E. C. Mc- 

Fadden. Short Hills, N. J. This eraser is de- 



of the common type without change or altera- in toy fowls or birds, and the object is to pro- 
tion in the same, and which affords means for : vide a construction in connection with a toy 



raising or elevating the mattress at different 
points and in different degrees. It is especial- 
ly useful in connection with beds and the like, 
intended for use of invalids or those having 
physical disabilities. 



representation of a hen and a spring for caus- 
ing the same to rise from its nest, of means 
for restraining the action of the spring, and 
egg delivery devices operated from said re- 
straining means. 



Machines and mechanical Devices. 

CHANGEABLE DRIVE-GEAR.— J. Wiech- 
mann, Albany, N. Y. The invention relates to 
the transmission of power, and its object is to 
provide a drive gear, arranged to insure an 
easy yet powerful transmission of power from 
one shaft to another, and to allow convenient 
and quick change of speed and reversal of 

signed to render writing invisible as produced | the motion without danger and shock to the 

by the machine, without the need of rubbing : Connected parts. 

it from the paper, as is the usual practice, but DITCHING-MACHINE. — W. Umstead, Jer- 

effecting the erasing by reproducing coincident sey town, Pa. The purpose in this case is to : jections. 

therewith the characters desired to be erased ; improve upon the ditching machine for which 

and in an ink of the same color as the back- ; Letters Patent were formerly granted to Mr. 

ground of the paper or other material on which ; Umstead, whereby the point of the plow is 



to Vehicles. 

W. O. Tubes, Lubbock, 



Pertainin 

SPRING-WHEEL.- 

Texas. The invention pertains to improve- 
ments in wheels for vehicles, its object being 
to reduce jar and produce a wheel which shall 
be cheap and efficient. Pneumatic tires gen- 
erally used on vehicles, such as automobiles, 
are costly and extremely liable to puncture 
and other damage, to repair which involves 
considerable time and expense. The improve- 
ments of Mr. Tubbs overcome the above ob- 



the characters appear. 

ORE-MILL. — J. Johnson, Mesa, Ariz. Ter. 
This mill is intended and adapted for crushing, 
grinding, and thus pulverizing ore and other 
substances, and belongs to the class distinguish 
ed by a toothed, or armed, cylinder or shaft, 
rotating in fixed bearings, and a greatly en- 
larged drum, or cylinder, inclosing such cylin- 
der or shaft, and revolving around it by the 
impact or friction of the two. 

DISPLAY-SHELVING.— R. T. Joyce, Mount 
Airy, N. C The invention pertains to improve- 
ments in shelving usee i-.ore especially in 
hardware stores wherein the shelving is ar- 



given downward curve at its working end, ren- 
dering it more effective in service, and ground 
entrance more gradual, and further making 
the point detachable and providing a long flat 
surface for the working face of the plow at the 
point, and imparting a twist to the plow where 
the point joins the mold-board section in order 
to start the ground to the section to be moved 
along by the cleaning wing at the surface of 
the ditch. 

TYPE-WRITING MACHINE.— R. Rein, Se- 
bastianstrasse 14, Berlin, Germany. In ac- 
cordance with this invention several defects 
are obviated. To this end the device for re- 



Of General Interest. 

TUBULAR WELL-PLUNGER.— E. R. LoCK- 
wood, Pratt, Kan. The invention refers par- 
ticularly to improvements in a device for hold- 
ing the plunger valve open to permit water to 
pass through the plunger when it is withdrawn 
from the well tube, the object being to provide 
a device for this purpose that will be simple 
in construction and that will positively hold 
the valve open. 

PUNCH. — S. Boisseau, Richmond, Va. The 
object of the inventor is to provide a construc- 
tion whereby to simplify the work of those 
using punches, especially railway ticket agents, 
by combining in one instrument a series of 
punches so that the ticket agent may make 
the several punches in a ticket without putting 
one punch down and taking another up, and 
also provide guides to aid lining up the tickets 
so they may be punched severally at the correct 
points. 

ANIMAL-POKE. — A. Williman, Washington, 
Mass. The design of the improvements in this 
poke or collar is to prevent an animal from 
passing its head through a wire fence or the 
like with the intent of passing bodily through 
the fence. Under ordinary conditions it will 
not injure the animal, but will slightly pene- 
trate the animal's shoulders should it attempt 
to break through a fence. 

GOODS-HANDLER. — E. E. Welch, Spring- 
dale, Ark. In this instance the invention per- 
tains to goods handlers for lifting boxes from 
shelves located above hand-reach, and has for 
its object a peculiar, novel and improved de- 
vice of the character stated, which in addition 
to its general novelty, shall be inexpensive to 
manufacture. 

CONVEYER SYSTEM.— J. H. Shay, Wallace, 
La. The various objects of the inventor are 
attained by providing the double block with a 
peculiarly arranged idler sheave which is lo- 
cated between the two sheaves of the block and 
separates the skidding and outhaul lines. He 
also provides a swivel connection between the 
two lines and interposes swivels into sections 
of the lines in certain positions so as to pre- 
vent disadvantage from the twisting or turn- 
ing of the lines. 

REINFORCED CONCRETE ARCH.— H. M. 
Russell, Jr., Wheeling, W. Va. The object in 
this case is to provide a concrete arch rein- 
forced by steel or other material, and arranged 
to reduce the thickness of the arch to a mini- 
mum and still contain wholly within the con- 
crete body the straight reinforcing metallic 
members, located in such a manner as to take 
up tensile stresses in the most efficient manner. 

SEA-ANCHOR.— F. Rouse, Honolulu, Hawaii. 
The invention refers primarily to a sea an- 
chor or drag, fitted with a peculiarly arranged 
oil reservoir by means of which not only may 
the vessel's head be kept to the wind while 
lying to, but oil distributed to windward of 
the vessel, thus breaking the seas and enabling 
the vessel to ride out a gale with comparative 
ease. 

AERIAL VESSEL.— T. Orgiien, San Diego, 
Cal. The purpose in this invention is t« pro- 
vide an aerial vessel of light construction, in 
which folding aeroplanes are employed in con- 
junction with a gas-containing cylinder, and 
further to provide a gas reservoir having valved 
connection with the cylinder, which reservoir 
when the valve is open automatically main- 
tains a uniform and constant pressure of gas 
in the cylinder. 

PAPER-FILE.— C. F. McBee, Athens, Ohio. 
In the present patent the invention is an im- 
provement in interchangeable and permanent 
files for holding papers, and is especially de- 
signed f»r filing railroad tariffs and expense 



! ranged in the form of compartments to hold j leasing the locking pawl is positively connected 
the various articles of hardware, and has for ■ with the operating lever in a certain manner. 

The arrangement is such that the disengage- 
ment of the pawl is effected by means of a spe- 
cial manipulatioir of the lever carrying the op- 
erating pawl, for example in such a manner 
that this lever" is displaced from its position 
of repose in the direction opposite to that in 



its object to provide an attachment for dis- 
playing samples of the articles contained in 
each compartment and also for indicating the 
condition, or rather quantity of stock on hand. 
LABEL-PASTER. — G. N. Byl and J. Koeh- 
ler, Jersey City, N. J. The purpose of the 
improvement is to provide an economic device 
for applying labels in quantities to an adhesive 
surface and so distribute the labels on the 
surface that while the labels lie close to each 



which it is moved for line spacing. By this 
arrangement many advantages of great impor- 
tance in the use of the machine are obtained. 
CARPET-BEATER.— O. O'Halloran, New 



other, one will be independent of the other, and : York, N. Y. This portable beater is especially 

adapted to be operated by hand. One of the 
purposes of the inventor is to so construct the 
device -that in operation beater arms of op- 
posing series will be automatically and inter- 
mittently raised and permitted to drop under 
spring control, thus whipping a carpet in the 
same manner as practised by hand. 

SOAP CUTTING AND PRESSING MA- 



| CHINE. — H. W. McEwex, Chicago, 111. The 

1 invention comprises an improved machine for : OTHER PNEUMATIC ARTICLES'. I 



to accomplish the work systematically and with 

dispatch. 

MARKER. — C. Beckmann, New York, N. Y. 
1 This invention has reference to a marker or 
: marking device adapted to be used by tailors 

or artisans for marking or laying out work. 

The object of the improvement is to produce a 

device which is simple in construction and 

which may be operated readily to produce a 

clear and well defined mark. 

WEIGHING-SCOOP. — P. C. Howe, El Paso, 

Texas. This scoop is for use in stores or sim- 
ilar places in selling products such as flour, 

sugar, etc. The weighing mechanism in con- 
nection with the scoop accurately indicates the 

weight. The handle is provided with a light 

which may be. lit at will, so as to enable one 

using the scoop to illuminate the surroundings, 

in dark closets or under similar conditions. 

Hardware. 

PERMUTATION-PADLOCK.— M. J. O'Leary, 
Chickasha, Ind. Ter. The invention relates to 

improvements in permutation padlocks an* has ; st ~ artln ~ " t " he = motor '7 ~ The ~mean^for~ diminish 
for its object to produce a padlock of the type 
set forth, which shall be simple, efficient, and 
one which can be readily operated and the 



MANUFACTURE AND APPLICATION OF 
RUBBER TIRES TO WHEEL-RIMS. — I. W. 
Giles, New Bedford, and C. W. Tobey, Fair- 
haven, Mass. In this case the invention has 
j reference to the manufacture and application 
of rubber tires to wheel-rims, the object of the 
improvement being to provide a method where- 
by rubber tires may be quickly and securely 
attached to wheel-rims without the use of the 
tools commonly used for that purpose. 

RUBBER-TIRE FASTENER.— I. W. Giles, 
New Bedford, and C. W. Tobey, Fairhaven, 
Mass. These patentees employ circular rods 
embracing the rubber tire at the metallic tire. 
At intervals the rods pass through eyes formed 
on the ends of a turn buckle device extend- 
ing crosswise of the tire and which may be 
adjusted by a wrench to tighten or loosen the 
clamp rods. 

EXTENSIBLE WAGON.— E. Riedinger, 
New York, N. Y. In the patent of Mr. Ried- 
inger the invention has reference to wagons, 
and the object of the improvement is the pro- 
vision of a construction for the body which 
will enable the same to be extended when de- 
sired and locked to the extended position. 

BICYCLE. — H. Garza, Monterey, Nuevo 
Leon, Mexico. An auxiliary propelling mech- 
anism is actuated by the swinging of the 
outer section of the handle-bar, it being evi- 
dent that when the section is swung forwardly 
the gear wheel will be rotated and when the 
section is swung rearwardly the pawl will slip 
idly over the ratchet teeth. Rotation of hori- 
zontal gear wheel is imparted through a gear 
wheel to the sprocket wheel and by a chain 
and other sprocket wheel to the rear wheel. 

LINING FOR PNEUMATIC TIRES AND 

Pet- 



: cutting long bars of soap into short sections mecky, Austin, Texas. In the present patent 



and pressing each of said sections into a regu- 
lar sized cake. The object is to produce a de- 
vice which is automatic in its operation and 
which carries on all the necessary steps in 
their regular sequence without the aid of or 
attention of a skilled operator. 



Prime movers and Their Accessories. 

VALVE-GEAR.— H. Lentz, 123 Kurfiirsten- 
damm, Halensee, near Berlin, Germany. The 
object of the inventor is to provide means for 
obtaining an additional opening of the exhaust 
valve during the period of compression when 



combinations (of which a great number may 
be used) changed at will in a simple manner 
without dismembering the component parts. 

STAY-BOLT CUTTER.— E. T. Strong, Ur- 
bana, 111. The improvement refers to boiler- 
maker's implements, and its object is to pro- 
vide a cutter arranged to permit of conve- 



the object of the invention is the provision of 
a new and improved lining for pneumatic tires 
and other pneumatic rubber articles, and ar- 
ranged to immediately, efficiently, permanently 
and quickly heal or close a rupture in the ar- 
ticle. 

WAGON-GEAR. — W. A. Murray, Sanford, 
Fla. The object of the invention is to provide 
a wagon gear combining maximum strength 
and lightness and durability with adaptability 
for economy in manufacture. Draft and other 
strains are applied to the axle at various 
points throughout its length, so that a smaller 
and lighter axle may be employed than is usual 
in this class of wagon gear. 



Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 



ing the counter-pressure consist in a movable 

boss arranged in the reciprocating distributer 

containing the valve, which boss rocks with the 

distributer, being pressed toward the interior 

of the distributer by the spring and caused to the invention, and date of this paper 

project by the displacement of an axial wedge ^^^^^^^^^^^^^^^^^^^^^^^^^^ 

or an equivalent part, in order to act upon the 

exhaust member. 

ROTARY ENGINE.— F. R. Bussard, Hays, 
Kan. In the present patent the invention has 



niently and quickly cutting the stay bolt inside , reference to improvements in rotary engines, 
of the sheet, to facilitate removal of a worn- 
out fire-box of a locomotive or other boiler, 



and without first requiring the removal of the 
back sheet of the boiler. 

CLAMP FOR BASIN-COCKS*.— T. L. Cecil, 
Coldwater, Mich. The invention is an im- 
provement in clamps for basin cocks or fau- 
cets and has for an object, among others, to 
provide an efficient and simple locking means 
to positively prevent the cock from becoming 



the object being the provision of a rotary en- 
gine of simple construction, and that may be 
operated by an economical amount of steam 
used expansively, or by direct pressure from 
the boiler. 



Railways and Their Accessories, 

SWITCH.— W. J. McKewen, Philadelphia, 

Pa. In carrying out the present invention 

detached from the basin, yet to allow the ready j which has reference to switches designed to 



removal of the cock, without difficulty. 



Heating and Lighting. 

AUTOMATIC SAFETY-BURNER. — N. Wise, 
New York, N. Y. The object of the inventor 
is to produce a gas burner adapted to be used 
for illuminating or heating purposes, and which 
is constructed in such a way that, if the flame 
becomes extinguished by accident without the 
gas having been turned off, the burner will au- ] 
tomatically shut off the flow of gas. 

Household Utilities. 

PAN-SUPPORT. — R. P. Cook, Hastings, 
Mich. Generally stated, the invention consists 
of clamping jaws with suitable operating han- 
dles adapted to be applied to the pan handle 
and adjusted thereon, to bring a base plate 
carried by them in the same plane with the 
bottom of the pan, thereby forming a support 
from the handle slightly spaced from the pan, 
making it impossible to accidentally turn the 
pan over. 

BED-BOTTOM. — G. Bezanger, Boston, Mass. 
The object of this invention is to provide a 
device which may be applied to beds or couches 



be used in connection with motor cars, the in- 
ventor has for his object in view the pro- 
vision of means adapted to hold a switch point 
locked firmly in position when adjusted. 



Pertaining to Recreation. 

AMUSEMENT DEVICE. — W. T. Watson, 
Vancouver, British Columbia, Canada. The ob- 
ject of the invention is to provide means where- 
by the car-carrying wheel moves around in a 
circle with the supporting platform, but where- 
by the wheel is caused to continuously rotate 
in opposite direction. This produces an un- 
usual motion. The invention relates to im- 
provements over the device disclosed and claim- 
ed in a f«rmer application by Mr. Watson. 
This inventor has secured a patent on another 
amusement device, its object being to increase 
the movement imparted to the cars making the 
movements diverse and confusing, thus increas- 
ing the interest of passengers. This end he 
attains by causing the wheel or wheels not only 
to revolve on their own axes, but to move 
bodily in a circle or other fixed path. 

FIGURE TOY. — A. R. Reihing, Toledo, O. 



^JVotes , 

and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompanv all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper anil page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special "Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(10524) C. F. G. asks: Will you 
kindly give in. your Notes and Queries column 
a process for preserving botanical specimens 
unchanged in color and for-n? A. There is 
no liquid which will preserve all botanical 
specimens unchanged in color and form. Fungi 
cann«t be preserved without loss of color by 
any means, whatever. A weak solution of for- 
malin, say one or two per cent, will act as 
well as any. 

(10525) J. B. writes: Referring to 
the solution of a problem in Scientific Ameri- 
can, March 16, 1907, page 239, number of an- 
swer 10439, P. A. O., I would say that I 
cannot understand why you make such an 



The invention is an improvement particularly [ elaborate statement to show the best mathemati- 
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cians in that particular town how to solve such 
a simple problem in proportion. Furthermore, 
the chances are that the best mathematicians 
in that town do not comprehend your state- 
ment anil solution. The solution is as follows 
(three known anil one unknown quantity) : 
Woman is to man as man is to woman and pig. 

Therefore 139 : 180 : : ISO : ' .'.!) + x. 

For convenience call 139 -f- x simply x. 

IS* X ISO 24 

Then x = — - 184 . 

139 139 



24 



184 



139 - 



139 



24 

45 pounds. 

139 



45 pounds and nearly 3 ounces weight of pig. 
A. We have received many letters concerning 
the man and woman who weighed the pig with- 
out scales, by balancing on a pole laid across a 
rail. Most of them are critical, and charge 
that we give too long a solution. The solution 
above is a sample of these claimed to be better 
than ours. If that is the sort of thing any 
one wants, as Mr. Lincoln said, it is just the 
sort of thing any one would want. We submit 
that it does not explain itself at all. If any 
one could solve the problem, he would not re- 
quire it ; and if he could not solve the problem, 
this solution would be of no assistance to him in 
his effort to do so. It gives no reason what- 
ever for any step taken. Every solution for the 
use of one who is to be instructed by it, ought 
to make clear each step, and lead the learner 
along from step to step clearly. The problem 
is one of a lever with unequal arms balanced 
about a fulcrum. #ur solution recognizes that 
fact, and not one of those sent in by our critics 
makes any mention of the principle upon which 
their solutions are based. 

(10526) J. M. B. writes: In Notes 
and Queries 10439, in your issue of March IS, 
you published a problem and answer relating 
to the properties of the lever or arm and 
fulcrum. I think that you have kindly and 
obliging feelings toward your readers when 
you take notice of such, as it does not seem 
to me to be in your line. I discovered a rule 
bearing on the matter while investigating the 
same properties. I have never seen it pub- 
lished, and think that it is a new one, al- 
though I may be mistaken ; however, it is a 
simple one, and may be useful to some of our 
friends who are not posted in algebraic 
formula. I inclose it herewith, as you may 
think it available for publication. Proposi- 
tion : If an arm is balanced on a fulcrum by 
unequal bodies on each end, the weight of each 
being known, if on reversing the position of 
the bodies it is required to be known how 
much to add in weight to the lesser body to 
preserve the balance. o)bserve the following 
rule : Let the value of the arm be put = 1. 
This value of the arm in this rule is arbitrary 
and is the exception ; let x — the weight re- 
quired. Then it will be : As the sum of the 
weights is to the difference of the weights, so 
is 1 to the difference of segments of 1 ; and 
by rule y 2 ± % of the quotient will give the 
segments. Then the difference of the weights -f- 
the lesser segment will = x, the weight re- 
quired. This rule is constant and invariable, 
and the proof of the work is found by the 
fundamental rule that the product of the 
weight and segments of each side are equal to 
each other. 

(10527) E. A. P. says: I have a 
"Brownie" camera No. 2, and have taken 
eighteen snapshots (three films). When I came 
to develop them, the pictures were all black, 
so that I could not see anything. Can you 
tell me what it was that made them so black? 
I am sure that I developed them right. First : 
I put the pictures in the water. Second : In 
the hypo-soda. Third : In the developing 
powders. Fourth : In water to rinse. A. You 
began at the wrong end. If an exposed film 
is placed in hypo first, then in the developing 
solution, it will blacken over. The rule is to 
moisten the film first with water, then place 
it in the developing solution, then rinse with 
(vater, and lastly put it in the hypo-soda fix- 
ing bath until the creamy white portions are 
entirely dissolved out. Then it Is washed in 
water for half an hour and hung up to dry. 

(10528) B. & Co. say: Will you kind- 
ly give us the horse-power that a heavy-duty 
horizontal Atlas engine will develop with in- 
side diameter of cylinder 12 x 18 inches, run- 
ning 175 revolutions per minute with 100 
pounds steam pressure? A. The horse-power 
which a steam engine will develop depends 
entirely upon the point of cutoff, when the 
size, boiler pressure, and speed are given, or 
in other words, upon the fraction of the 
stroke during which steam is being admitted 
to the cylinder. It is possible to have the cut- 
off so early that the average pressure In the 
cylinder during the stroke will be approxi- 
mately .equal to zero. With the cutoff at about 
•ne-third the stroke, the boiler pressure 100 
pounds, and the revolutions equal to 175 per 
minute, the horse-power of your engine would 
be approximately 85. 

(10529) L. L. L. says: If a pipe 2 
inches in diameter, connected to a larger pipe 
carrying a pressure of 100 pounds to the 
square inch, had a nozzle put on it with a 
1 -inch hole in it, would it discharge as much 
water as the pipe would before the nozzle 
was put on? If the water would not have a 
greater pressure at the nozzle, but have an 



increased velocity ? Where does the lost pres- 
sure go to if it is not in the velocity ? How 
can we increase the velocity of anything with- 
out increasing the pressure? A. We would 
say that there would be a smaller quantity of 
water discharged through the 1-inch nozzle 
than would be discharged through the 2-inch 
open pipe, but the velocity would be greatly 
increased, and the pressure in the 2-inch pipe 
would also be increased by this use of the 
nozzle. It is impossible to increase the veloc- 
ity of a liquid flowing from a nozzle without 
increasing the pressure at the same time. 

(10530) W. P. D. says: I am in- 
formed by an experienced miller that in the 
running of his turbine wheels he always has 
to turn off part of the water at dark to 
maintain a uniform rate of speed of his 
millstones. Is this a scientific fact noted and 
established in the working of water-power 
wheels? If so, why? A. We would say that 
we do not know why the miller has to turn 
off part of his water supply at the time you 
mention, but it is probably for some other 
reason than because of darkness. It does not 
make any difference whether it is daylight or 
dark, the same energy has to be expended to 
do the same amount of work. 2. Also I have 
frequently noticed (as well as being asked by 
others who have noticed it) that in riding a 
bicycle during twilight or after dark the ma- 
chine appears to require less power than dur- 
ing daylight. Is this real or imaginary ? If 
real, why ? A. The reason that it seems easier 
to ride a bicycle after dark, especially upon 
a road which is familiar to the rider, is that 
the rider cannot see the road over which he 
is riding, or the stationary objects along the 
road, as plainly as he does in the daylight, 
and consequently does not seem to realize that 
he has exerted or is exerting as much energy 
as he would be exerting if it were daylight, 
in riding over the same road. . He seems to 
be moving faster than he really does, and thus 
feels that little exertion is required. 3. In 
your issue of March 16 you work a problem 
regarding the weight of a pig by algebra. I 1 * 
the majority of your readers, who like myself 
do not work algebra, vour solution is lost. 
Here, however, is a solution to it in ordinary 
arithmetic, by a rule we used to call "posi 
tion" or "supposition" : First suppose the 
plank to be say 12 feet long. This multiplied 
by the weight of the man, ISO pounds, and 
divided by the combined weights ISO + 139 = 
299 pounds, would give S.4214 feet, which 
subtracted from the 12 feet, would give 
5.578S. These two numbers give the relative 
lengths of beam from the point of balance. 
Now as the man (160 pounds) is to be on the 
long end of the plank next time, ISO X 
S.4214 -h 5.578S will give the weight required 
on the short end. This is 184.17 pounds ; 

I that is, the woman and pig, .1*4.17 — 139 
leaves 45.17 pounds, the weight of the pig 
A. We would say that your method of solving 
the problem described is correct. There are 
several ways of arriving at the correct result 
of the problem, we believe ; and the method 
1 used, either the algebraic or "supposition," is 
I dependent upon the principle of solving an 
equation for unknown quantities, whether 
these quantities are represented by letters or 
"supposed" figures. 

(10531) D. L. M. says: Will you 
kindly answer through your Notes and Queries 
the compound used for brazing cast iron? 
A. We would say that the flux used in braz- 
ing cast iron is powdered borax. The spelter 
used is prepared especially for brazing cast 

J iron, and is generally in a granular form, the 
grains averaging perhaps the size of coarse 
sugar. The composition of this spelter de- 
pends upon the nature of the iron to be 
brazed, or rather the heat which the iron will 
stand, as the spelter must melt and flow read- 
ily at a temperature below that of the melt- 
ing point of the iron. The brazing metal is 
made of copper and zinc in the proper pro- 
portions. 

| (10532) B. W. H. asks how to make 
tracing paper. A. A German invention has 

I for its object the rendering more or less trans- 
parent of paper used for writing or drawing, 
either with ink, pencil or crayon, and also to 

' give the paper such a surface that such writ- ' 
ing or drawing may be completely removed by i 
washing, without in any way injuring the J 

' paper. The object of making the paper trans- 

■ lucent is that when used in schools the scholars . 
; can trace the copy, and thus become proficient 

. in the formation of letters without the ex- 
j planations usually necessary, and it may also 
I be used in any place where tracings may be 
required, as by laying ' the paper over the 
' object to be copied it can be plainly seen. 
j Writing paper is used by preference, its 
! preparation consisting in first saturating it 
'with benzine, and then immediately coating the 
paper with a suitable rapidly drying varnish 
' before the benzine can evaporate. The appli- 
cation of varnish is by preference made by 
plunging the paper into a bath of it, but it 

■ may be applied with a brush or sponge. The 
j varnish is prepared of the following ingredi- 
! ents : Boiled bleached linseed oil, 20 pounds ; 

lead shavings, 1 pound ; zinc oxide, 5 pounds ; 

, Venetian turpentine, Vz pound. Mix, and boil 

eight hours. After cooling, strain, and add 

5 pounds white copal and y« pound sandarac. 

(10533) S. J. M. asks how to detect 
sulphuric acid in vinegar. A. We have re- 
ceived so many letters on this subject that we 



are compelled to decline publishing many good 
methods which our correspondents have for- 
warded. The following, however, will give 
housekeepers, and others to whom chemical 
processes are not accessible, an opportunity 
of testing the purity of the article. The fol- 
lowing is Presenilis' test, simplified for general 
purposes : Put a wine glassful of the vinegar 
into a china tea cup, and let the cup float in 
water in a pint cup of tin or other metal that 
will stand heat. Boil the water till half 
the vinegar has evaporated, then drop into the 
cup a piece of (cane) loaf sugar about the 
size of a grain of wheat. Continue the boiling 
till the liquid in the cup has evaporated, when, 
if the vinegar contains free sulphuric acid, tile 
dry residue will be found to be blackened. 
The charring of the sugar is due to free sul- 
phuric acid. 

(10534) A. P. W. asks how to deodor- 
ize petroleum. A. Mix chloride of lime with 
petroleum in the proportion of three ounces 
for each gallon of the liquid to be purified. 
It is then introduced into a cask. Some 
muriatic acid is added and the mixture is 
well agitated, so as to bring the whole of the 
liquid into intimate contact with the chlorine 
gas. Finally the petroleum is passed into an- 
other vessel containing slaked lime, which ab- 
sorbs the free chlorine and leaves the oil suffi- 
ciently deodorized and purified. 



NEW BOOKS, ETC. 

Electricity as Applieo to Mining. By 
Arnold Lupton, G. D. Aspinall Parr, 
and Herbert Perkin. Second edition, 
thoroughly revised and enlarged. 
London: Crosby Lock wood & Son. 
New York: D. Van Nostrand Com- 
pany. About 190 illustrations; 8vo.; 
cloth; 320 pages. Price, $4.50. 
Such wide use is made of electricity in min- 
ing, that there is need for a textbook on the 
subject. The volume of which we are now 
writing should meet the need very well. It 
contains descriptions of dynamos, ways of 
transmitting current, transformers, motors, 
and their application to the operation of 
mining machinery, systems of lighting, and 
the use of electricity in exploding blasts. 
The Tiieta-Phi Diagram. Practically ap- 
plied to Steam, Gas, Oil, and Air En- 
gines. By Henry A. Golding. Sec- 
ond edition, revised and enlarged. 
Manchester, England: The Technical 
Publishing Company. 16mo.; cloth; 
126 pages. Price, $1.25. 
This work is a presentation, in as simple 
and practical a manner as possible, of the 
use of the temperature-entropy diagram and 
the various methods of drawing it for differ- 
ent: heat motors. This most important sub- 
ject has been too rapidly slurred over in the 
past, owing to the mathematical difficulties 
surrounding its study. Now, since the publi- 
cation of Mr. Golding's book, these difficulties 
have been largely removed, and the science 
put in a form where all may readily ap- 
proach it. 

The Common Bactkhial Infections of 
the ■ioestivk Tract an» the In- 
toxications Arising from Them. By 
C. A. Herter. New York: The Mac- 
millan Company. 12mo.; cloth; 360 
pages. Price, $1.50 net. 
This volume embodies views recently pre- 
sented by the author to the New York Acad- 
emy of Medicine, in a lecture before the 
Harvey Society for the Diffusion of Medical 
Knowledge. The object of their p blication 
in book form is to place before the notice of 
practitioners and investigators a number of 
important details, not suited for publication 
in a medical journal. The work is in no sense 
a popular treatise, but could be profitably read 
even by the layman, for there is no question 
of such vital importance as that of bacterial 
action in the digestive tract. 

How to Builo a Direct-Current One- 
Kilowatt Dynamo or a One Horse- 
Power Motok. By A. E. Watson. 
Lynn, Mass.: The Bubier Publish- 
ing Company. 16mo.; cloth; 100 
pages; illustrated. Price, $1. 
A complete set of directions for making and 
assembling the parts of a practical and up-to- 
date dynamo or motor. This book is not a 
"boy's handbook," but a technical work of 
merit and usefulness. 

A Glossary of Terms Use» in English 
Architecture. By Thomas D. At- 
kinson. New York: William T. 
Comstock. With 265 illustrations; 
320 pages; 16mo.; cloth. Price, $1.50. 
A very good glossary, limited to the histori- 
cal aspect of architecture, yet devoting especial 
attention to that part of the subject which 
bears on social and religious life. 

Race Clt.tuee; or, Race Suicioe? (A 
plea for the unborn.) By Robert 
Reid Rentoul. London and New 
York: The Walter Scott Publishing 
Company. 8vo.; cloth; 182 pages. 
Price, $3. 
The increased complexity of modern social 
conditions is forcing a very disagreeable qtios- 
tion before our .notice ; namely, the question 
of race perpetuation with regard to race im- 
provement. In America we are somewhat 
ahead of Great Britain, yet Dr. Ilentoul's book 
has many suggestions that we might profitably 
apply to our conditions over here. His plan 



imposes less hardship upon the class it deals 
with than any other that has been put forth 
up to date, while, at the same time, it seems 
to offer the desired cure for the evils it is 
intended to do away with. 

Fire Assaying. A Practical Treatise on 
the 1 Fire Assaying of Gold, Silver, 
and Lead, Including Description of 
the Appliances Used. By Evans W. 
Buskett. New York: D. Van Nos- 
trand Company. 16mo.; cloth; 105 
pages; illustrated. Price, $1.25. 
A very good short work on assaying, con- 
taining directions and descriptions of appar- 
atus. It is especially to be recommended for 
those who have had the practical experience 
without the technical education. 

Experimental Zoology. By Thomas Hunt 
Morgan. New York: The Macmillan 
Company, 1907. 12mo.; 448 pages; 
cloth; 25 illustrations. Price, $2.75 
net. 
A collection of the results that have been 
obtained in the field of experimental zoology 
during the last fifteen years. Many details 
that an exhaustive treatment- would demand 
have been omitted, as only such cases have 
been selected as are the most typical and the 
most instructive. The chief stress of the work 
is laid upon the determination of the condi- 
tions under which changes in form occur. The 
book should appeal to all intelligent readers 
who are interested in this fascinating subject. 
Boiler Waters, Scale, Corrosion, Foam- 
ing. By William Wallace Christie. 
New York: D. Van Nostrand Com- 
pany. 8vo; cloth; 77 illustrations; 
235 pages. Price, $3. 
This work is intended to furnish steam 
users with information regarding water, its 
use, and the troubles arising from the pres- 
ence of impurities in it, as well as with their 
proper remedies wherever possible. Analyses 
of various boiler waters are given, and the ef- 
fects of the dissolved substances discussed in 
each case. Means of detecting the more com- 
mon scale forming and injurious compounds 
are presented, enabling the engineer to make 
his own preliminary tests without calling in a 
chemist. 

A German Science Reaoer. With Notes 
and Vocabulary. By William H. 
Wait, Ph.D. New York: The Macmil- 
lan Company. 12mo.; cloth; 321 
pages. Price, $1 net. 
It is the aim of this work to give to those 
who desire a knowledge of technical and scien- 
tific German a conveniently arranged collec- 
tion of articles covering the principal sciences. 
The selections are so chosen that a specialist 
in one subject can profitably read the portions 
of the work devoted to the sciences which are 
related to the one he is chiefly interested in. 

An Elementary Treatise on Theoretical 
Mechanics. By J. H. Jeans. New 
York: Ginn & Co. 8vo.; cloth', 364 
pages, illustrated. Price, $2.50. 
Although quite young, Prof. Jeans is re- 
garded as the physicist of the greatest promise 
of the present day. In the realm of mechanics 
he is particularly at home, especially from the 
theoretical standpoint; so that the present book, 
intended to furnish a short course for be- 
ginners, is of double value. The subjects dealt 
with are the general principles of dynamics, 
the laws of motion, statics, dynamics of a 
particle and of rigid bodies. The treatment 
aims at elucidating physical principles rather 
than at elaborating a mathematical theory. 
Care has been taken to illustrate all principles 
and results by a series of practical examples 
and applications. The amount of mathematics 
in the text has been reduced to the minimum 
which is consistent with giving the student ex- 
act ideas and the knowledge necessary for per- 
forming exact calculations. A great many ex- 
ercises and problems are inserted for solution 
by the student, and especial care has been 
taken to make these as representative and as 
illustrative as possible. 

The Book of Vegetables an» Garoen 
Herbs. A Practical Handbook and 
Planting Table for the Vegetable 
Gardener. By Allen French. New 
York: The- Macmillan Company. 
12mo.; cloth; 312 pages, 144 illustra- 
tions. Price, $1.75 net. 
An alphabetically-arranged list of vegetables 
suited to cultivation in the northern United 
States, with the best times for planting them, 
and the conditions and methods of cultivation 
most favorable to their growth. To all who 
own gardens this book will come as a great 
help, giving, as it does, not only practical ad- 
vice in how to plant, but assistance in choos- 
ing what to plant in order to obtain the great- 
est yield. 

Inoruario Chemistry fob Schools ani 
Colleges. By James Lewis Howe. 
Being a second edition of Inorganic 
Chemistry According to the Periodic 
Law, by F. P. Venable and J. L. 
Howe. Easton, Pa.: The Chemical 
Publishing Company, 1907. 12mo.; 
cloth, 409 pages, 70 illustrations. 
Price, $3.00. 
An excellent general and descriptive book, 
dealing with the theory of the subject from 
i the modern physico-chemical standpoint. The 
j author preserves a very just balance between 
\ theoi'et ieal and practical considerations, mak- 
ing the work of the greatest service for all 
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but the merest beginners. A gooi text-book 
for higher schools and colleges. 

Questions and Answers frbm the Gas 
Engine. Cincinnati, Ohio: The Gas 
Engine Publishing Company. 12mo.; 
cloth; 278 pages. Price, $1.50. 
A collection of questions anil their answers 
compile* from the more interesting anil valu- 
able ones that have appeared in the "Answers 
to Engineers" column of the Gas Engine. Cov- 
ering nearly every phase of this perplexing sub- 
ject, they present in compact form information 
of great value. 

Electrical Engineering. An Elementary 
Textbook. Suitable for Persons Em- 
ployed in the Mechanical and Electri- 
cal Engineering Trades, for Elemen- 
tary Students of Electrical Engineer- 
ing, and for All who wish to Acquire 
a Knowledge of the Chief Principles 
and Practice of the Subject. By F. 
Rosenberg. Translated by W. W. Hal- 
dane Gee and Carl Kinzbrunner. Au- 
thorized edition, revised and brought 
down to date for the American mar- 
ket by Edward B. Raymond. New 
York: John Wiley & Sons. 8vo.; 
cloth; 347 pages; 333 illustrations. 
Price, $2. 
A simply-written elementary work for those 
who wish a clear textbook that is not crowded 
with mathematical formulae. It covers a wide 
area, comprising, besides the fundamental 
phenomena of the electric current, dynamos 
and m«tois for continuous, alternating, and 
three-phase currents, accumulators and their 
apparatus, measuring instruments, and electric 
lighting. The w«rk is especially noticeable for 
its full and lucid explanation of alternating 
currents. 

Star ani Planet Finber. By Leon Bar- 
ritt and Garrett P. Serviss. New 
York: Leon Barritt, 1906. 
The new star and planet finder is a decided 
improvement on the old planisphere — that in- 
dispensable adjunct of the amateur astronomer. 
To th«se who may be unfamiliar with the 
planisphere, we would explain that it is a star 
chart which may be revolved under a fixed 
cover to set positions for each hour of the 
day and each day of the year. An opening 
in the c«ver shows a map of that portion of 
the heavens that is visible on the day and 
hour for which the chart is set. Although 
excellent as far as it goes, the planisphere 
falls short in that it does not indicate the 
position «f the planets, whose irregular ap- 
parent motions render them far m«re interest- 
ing t« the layman than the "fixed" stars, 
which return to the same apparent position 
year after year with the regularity »f clock- 
work. The improved planisphere of Messrs. 
Barritt and Serviss meets this need of the 
amateur by the provision of nine disks to 
represent the sun, moon, and planets. Each 
disk is formed with a central pin point, where- 
by it can be attached to the chart, like a thumb 
tack, wherever desired. The ecliptic, which is 
virtually the path of the planets, is shown by 
a red line on the. chart and is marked off in 
degrees. A table which is furnished with the 
chart shows just where the disks should be 
applied on the ecliptic for successive dates 
covering a period of twenty years. Thus the 
progress of the planets may be studied, and 
the chart may be consulted at any time to 
show, within a few degrees, just where a cer- 
tain planet is to be found. The chart itself 
is very clear, the constellations and principal 
stars are named, but to avoid confusion, no 
Greek letters are used. The stars are made 
large or small according to their magnitude, 
instead of indicating their brilliancy by means 
of the customary rays. Altogether, the new 
star and planet finder is a most valuable aid 
to the study of elementary astronomy. 



THE LAMBERT SNYDER 

SYSTEM OF 

SCIENTIFIC VIBRATION 

Is the result of deep study and research to determine some method of 
overcoming Rationally and Naturally all forms of Congestion to 
which the human system is subject. 

The first impulse of a child or adult upon being hurt is to 
rub the spot. Why? Because Nature teaches us instinctively to 
increase the circulation of the blood by friction of the part affected. 

Let us examine the physiological reasons for this. The human 
system is sustained by the circulation of the blood through the veins 
and arteries, some large, like the jugular and carotid, and some ex- 
tremely small. 

All forms of inflammation are due to congestion caused some- 
times by swelling of the muscular tissue of the veins or arteries, but 
usually by artificial stoppage or clogging of the circulation due to clots 
or other unhealthy matter in the blood, lodging in some sharp bend or 
junction of the blood ducts. The immediate result of such inter- 
ference with the circulation is congestion, and a lowering of the 
vitality, dependent upon the size and importance of the veins or arteries 
involved. 

Take Rheumatism as an example. Rheumatism is caused by little 
crystals of Uric Acid forming in the blood. They flow along until they 
: clog in some small vein or artery, usually in one of the limbs. Then 
pressure of the stopped circulation causes excruciating pain. Rub the 
part, it eases the pain. Vibrate it deeply, and the crystals are dislodged 
and carried away by the revived circulation. 

All forms of congestion can be immediately obviated, and 
to a very great extent permanently overcome by rapid mechanical 
vibration scientifically applied to the congested spot at the rate of 8,000 
to 15,000 vibrations per minute. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 7, 1907. 

AND BACH BEARING THAT DATE 

I See note at end of list about copies of these patents.] 

Advertising fc»lder, L. M»rand 853,108 

Advertising stand, J. H. Fletcker 852,710 

Air and gas compressors, automatic regu- 
lator for, F. E. Norton 852,976 

Air orake apparatus, Geltz & Hosaek 852,949 

Air orake systems, air cleaner for, R. S. 

Wallace 853,137 

Air compressor, R. A. & L. B. Cousans... 852,541 

Air compressor, B< renoerg & Brisk, 852,817 

Air compressor, rotary, G. C. Vollmer 852,749 

Air compressors, piston for, R. Mielile.... 852,889 
Air p.irifying, cooling, and drying appa- 
ratus, H. E. »ecke»ack 852,543 

Air purifying device, C. E. & R. »reasler. . 852,423 
Alcomolic liquors, apparatus for refining, 
aging, mellowing, and purifying, J. 

F. »uffy 853,071 

Amusement apparatus, F. E. Boardrnan. . . . 853,155 
Anatomical specimens, mounting for, O. 

G. Smitk 852,807 

Antfcraquinone derivative, P. TJiomasckew- 

ski 853,041 

Arcm, ». B. Luten 853,203 

Arcli, concrete or similar, ■. B. Luten .... 853,183 

Arc* structure, ». B. Luten 853,202,853,204 

Atomizer, ■orment & McVoy 852,828 

Automobile control, H. Lemp 852,728 

Automobile steering gear, A. E. Rock- 
well 852,847 

Automobile waeel, B. H. Bridgers 852,998 

Axle setting macmine, J. W. Roberts 852,453 




Reist 852,678 



852,951 
852,729 
852,987 
852,596 
852,501 
853,009 

852,462 
852,776 

852,455 
852,454 
852,507 
852,508 

852,726 
852,917 

852,937 
852,638 
852,614 
853,112 
853,187 

852,871 



852,694 

853,117 
852,654 
852,579 

852,946 
852,953 
853,152 
852,737 
852,781 
852,876 
853,184 
852,770 
852,955 
852,586 
852,745 
S52,4|6 

852,670 
853,122 
853,151 



852,590 
853,079 
853,097 
853,195 
852,471 

853,084 

852,519 
852,977 
852,458 
853,1*1 

852,722 
852,659 
852,933 
853,086 
852,500 
852,934 

852,959 
852,970 
852,457 
852,624 
853,038 
852,653 
852,772 
852,68* 
852,755 
852,899 
852,705 
852,878 



NOT 
ELECTRIC 



THE LAMBERT SNYDER VIBRATOR 

was invented and perfected to put such an invaluable remedial appliance 
in the hands of the people at a price within the reach of all. 

It gives strong, deep and thorough vibrations at the right spot in 
just the proportion that the subject needs. 

It is very simple, cannot get out of order and is practically ever- 
lasting. It weighs only 20 ounces and needs no oiling, regulating, ad- 
justing or other attention and is operated by the slightest pressure of the 
hand. Regular price $5.00. 

EVERY HOME SHOULD HAVE OUR VIBRATOR 

OUR GUARANTEE 

We, the makers and owners of the Lambert Snyder Vibrator are so 
absolutely certain that our Vibrator can do all that is claimed by us that 
we say : Try our Vibrator for seven days ; if it brings relief, if it does 
what we claim for it, keep it ; if not, send it back and we will refund your 
money. 

Free. — Our book on vibration, fully illustrated. 

Electric Vibrator, $25.00, can be used on any electric light socket 

or with battery. 

Specia.1 Introductory Offer, Limited : — To readers of the 

Scientific American, we will send a regular $5.00 La.mbert Snyder 
! Vibra.tor, boxed, with full directions for scientific use, for $2.35 postage 
paid, securely packed. Don't delay, send at once. 

LAMBERT SNYDER CO., De P t. s 

41 Wesi Twenty-fourth St., New York City 



Back geared motor, H. G. 

Bacon suspension clamp, A. A. Harnisck- 

feger 

Bag, J. Linikacker 

Barge, koat, etc., G. W. Tkeiss 

Basin fitting, B. J. Butterfield 

Batk and basin stopper, H. C. Freskour. . . 

Batk cabinet, J. E. Francoeur 

Battery. See Secondary battery. 

Bearing, antifriction, L. H. Seubert 

Bed, E. J. Druding 

Bed spring, P. Sappington 

Beds, kead rest for, J. G. Ryan 

Bedstead, li. E. Henwood 

Bedstead attackment, H. E. Henwood 

Bedstead corner lock, metallic, A. J. 

Kroenke 

Beekive trap, F. H. Saffell 

Bell, electrically actuated signal, H. W. 

Eden 

Belt and skield, T. Tkonias , 

Belt lacer's tool. C. J. Person 

Bicycle, E. T. Peters 

Bicycle driving gear, J. McAuliff 

Binders, loose leaf for temporary, M. M. 

Cokn 

Biscuit mackines, pump particularly 

adapted for use witk wafer, G. S. 

Baker 

Bituminous composition, Rickardson & 

Forrest 

Blind fastener, window, J. J. Baniels.... 

Block making plant, H. G. Rounds 

Boats and tke like, spring cleat for, R. 

Fromkoltz 

Boiler compound mixer and feeder, H. Hiatt 

Boiler flue cleaner, J. Bennett 

Boiler flue scraper, A. E. Muirkead 

Boiler water gage, F. W. Fisker 

Book, account, U. F. Boubleday 

Book kolder, H. W. Miller 

Bookcase, sectional, J. W. Campbell. 852,789, 

Boot cleaner, A. C. Hougkton 

Boring apparatus, Tompkins & Hartwell. . 

Boring kit, N. Staub 

Bottle, H. A. Everest 

Bottle and glass washing apparatus, M. 

Muller 

Bottle closure, Merrill & Be Long 

Bottle koldei, A. Baurugarten 

Bottle necks, mackine for tke automatic 

insertion of glass kails into, F. Wiese- 

komeier 

Bottle stopper, H. M. Gray 

Bottle stopper, M. Linker 

Bottle stopper. W. 9. Wkeat 

Bottle wasker, O. E. Tkoiaas 

Bottles, device for non-refillable, A. Her- 

z»g 

Bottles, jars, and tke like, closure for, J. 

A. Nee 

Bottling mackine, R. Pfaff 

Box, #. C. Sckulz 

Box cover, coak carrying, W. Lossing 

Braiding mackines, drive and stop meckan- 

ism for, H. Janssen 

Brake, R. Falter 

Brake kanger, automatic, S. M. Curwen. . . 

Brick supporting pallet, B. Jaco.uart 

Bricks, manufacturing, r,. Klkns 

Brickmaking mackine, O. G. Biefendorf . . 

Bridge and railway rail lock and signal, 
E. H. Joknston 

Bridge of concrete, etc., 9, B. Luten 

Brio,ueting mackine, R. Sckorr 

Broiling and toasting device, 9. Rugg 

Brooder, ckicken, W. H. Soinersall 

Brooder, poultry, H. H. Baniman.. 852,652, 

Broom, A. J. Cochra 

Brush, G. A. Thornton 

Brusk, J. ^. Adams 

Brush, aii', J. A. Paascke 

Brusk kolder, I<\ M. Conlee 

Brusk, skaviug, A. Helmkack 

Buckets, automatic dumping meckanism for 
aerial tramway, H. G. Ferris 

Buckle, karness, E. J. Floyd 

Buggy bow spring support, L. A. Piguet. . 

Building klock, H. G. Rounds 

Building block mold, 9. T. McCall 

Cable bonding device, H. E. Adams 

Camera lucidas, adjusting device for, A. 
Taylor 

Can top, powder, A. F. "Wolff 

i Car, S. M. Curwen ..." 

j Car, C. W. Benjamin 

I Car, W. M. Smitk 

^ Car construction, metallic, E. I. Bodds. . . 
\ Car, convertible, Scullin & Skov 

Car, convertible, J. A. Brill 852,767, 

Car convertible, H. E. Haddock 

Car coupling, A. M. Knapp 

Car coupling, O. P. Moncrief 

Car door, J. Carr 

Car door kanger, J. A. Myers 

Car door operating meckanism, gondola, 
E. I. Bodds 

Car dumping apparatus, T. H. Aldrich, 

Jr ; 

Car fender, T. J. F. Mueller 

Car fender, T. J. Savers 

Car grain door, H. W. Richards 

Car, kopper kottom, A. E. Ostrander 

Car lock, dumping, W. W. McKelvey 

Car, metallic, W. M. Smitk 

Car, mine, F. C. Hockensmitk 

Car repairer's tool, B. W. Collins 

Car, stock, Campbell & Wilson 

Car wheel, A. S. Gustafson 

Cars, automatic curtain hook and release 

for vestibule, McCoy & Morton 

Carbureter, Akeson & Anderson 

Carbureting apparatus, R. G. Speer 

Carcass elevator, A. Hannaford 

Cardboard and manufacturing tke same, 

L. Emerson 

Carpenter's gage, B. O. Gudgen 

Carriage top, H. A. Hawes 

Carriage wkeel, ckild's, Marskal & Baker.. 
Carrier. See Overkead carrier. 

Cart, self-loading, Z. Wkittemore 

Cart, self-loading dump, Liverett & Hood. . 
Casein and compound obtained therefrom, 

treating, J. Taluau 

Casement adjuster, H. G. Voigkt. 

Cask register, A. H. Green 

Casting apparatus, H. G. Underwood 

Casting iron and steel, metal mold for, 

McArtkur & Barke 

Catck, spring, T. Bano,uard 

Cattle guard, C. Long 

Cement, T. Jones 

Cementing mackine, O. A. Webber 

Centrifugal mackine, B. Ljungstrom 

Centrifugal mackine, G. Adt 

Ckeck, triplicate sales, S. S. Zelley 

Ckecks and other papers, protecting, E. &. 

M. lick 

Ckemical engine, Wottring & Sutpken.... 
Ckimney cowl and ventilator, combined, 

B. Wkitekead 

Circuit controlling meckanism for electri- 
cally keated tools, W. J. Barr 

Circuit making and breaking device, S. 

Bouton 

Clamp, W. B. Ruddick 

Clamps, soft metal gasket for service, A. 

Scheuermann 

Clamping device, C. L. SiniMons 

Clasp knife, N. Saklsten 

Cleaning and polisking compound, H. B. 

Radford 852,903 

Clip. F. A. Brownell 852,923 

Clock, alarm, Stockton & Porter 852,859 

Clock, electric alarm, j'. F. Rodgers 853,119 

Clotkes line prop and holder, A. B. Greer. . 852,602 

Clutch, E. Huber 852,!)56 

Clutch, automatic, M. J. L. Towler 852,587 

Clutck device for agricultural mackines, 

L. A. Aspinwall 852,921 

Clutck meckanism, R. E. Nortkway 852,798 

Clutck meckanism for dumb waiters and 

tke like, A. Svenaon 852,469 

Cock or valve, safety gas, Bennett &; 

Ekern 853,053 

Coin operated mackines, coin actuated de- 
vice for controlling tke operation of, 

H. K. Sandell 852,848 

Coin wrapping device, H. H. Norrington. . 852,574 

Concentrator, centrifusal, C. T. Heisel 852,558 

Concrete block making mackine, C. O. 

Brandcll S6^7G4 



852,546 
852,601 
853,114 
852,578 
852,892 
852,691 

853,13* 
853,141 
852,774 
852,816 
S52,»12 
852,935 
852,683 
852,768 
852,782 
853,017 
853,023 
852,925 
853,207 

852,936 

852,643 
852,610 
853,123 
852,9«« 
852,845 
853,189 
852,808 
852,879 
852,704 
852,417 
853,082 

853,188 
853,196 

852,685 
852,785 

852,938 
852,432 
852,434 
852,667 

852,919 
853,181 

852,915 
852,477 

853,011 
852,811 

852,671 
852,422 
853,100 
853,175 
852,861 
852,666 
852,865 
853,050 

852,840 
852,815 

852,480 



852,414 
852,681 

852,«82 

853,128 
852,524 
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Star- 
Lathes 



Hcn^w tldttiup 



Aiil.imuii 



FOB FINE, ACCURATE WORK 

Send f«r Catalogue B. 
SENF.CA FALLS MFO. CO. 

f>°5 Water Street, 
Seneca Falls, N.Y., U.S.A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST' 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Fnnt anrl Dnuior aod Turret Lathes. Plan- 
001 anil rOWci ers, SliauErs.Rnl Drill Presses. 
SHBPARI) LATHE CO.. 133 W. 2d St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions; Cut full size. 
Booklet Free 
VEEDER MFG. CO. 
IS Sargeant St. 
Hartford* Conn. 
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Concrete construction, truss for reinforcing, 

•wens & Wright 852,898 

Confections anil other articles, machine for 

wrapping, D. T. Igou 852,664 

Confections anil other articles, machine for 

forming anil wrapping, D. T. Igou. . . . 852,560 

Conveyer door, M. C. Schwab 852,459 

Conveyer door, combination, M. C. Schwab. 852,460 

Conveying device, C. Gruhl 852,504 

Conveying earth, etc., machinery for, Lloyd 

& Grossmith 852,885 

Cooking apparatus, J. R. Adams 853,147 

Cooking vessel lid, L. Reaser 852, 677 

Cords, etc., apparatus for determining the 

strength of, L. E. Knott 852,963 

Corn shock compressor, L. C. Guttery 853,013 

Cotton chopper, D. H. Hazlett 853,014 

Cotton press, W. G. De Ramus 852,825 

Cotton topper, T. K. Griffith 852,715 

Crate, A. S. Cook 853,065 

Crate or bos, folding, J. F. Butcher 852,416 

Crucible furnace, J. Borbeck 852,867 

Culinary vessel, K. Jacobi 853,173 

Cultivator, G. S. Mayn 852,669 

Cultivator, J. J. Stalder 853,039 

Culvert, corrugated metal, C. D. Voris. . . . 852,478 
Current apparatus, alternating, R. 3. 

Mershon 853,106 

Currycomb, C. P. Finegan 852,547 

Curtain and shade holder, combined, D. S. 

Smith 852,684 



Automatic Water Supply 

Most economical, reliable and efficient, if 
you have running water the Niagara en. 
nines will elevate 35 feet for each 
foot - fall obtainable from spring, 
brook, or river, delivered to any 
distance. Write for catalogu . 

Niagara Hydraulic Engine Co. 

140 Nassau Street, N. Y. 

Wanted 
Ideas or Inventions 



Curtain fastener, G. W. J. Murphy 853,206 

Curtain fixture, Philbrick & Ray; 853,113 

Curtain hanger or support, J. I. McCoy. . . . 852,894 

Cuspidor, Wilson k Greenwell 852,482 

Cuspidor, sanitary automatic, A. Porter .... 852,901 

Cycle wheel guar*, T. Reuss 853,115 

Davit fall block, automatic, C. E. Wicks.. 852,533 
Dead centers, device for overcoming, Dill 

& Hill 852,775 

Dental bridgework, removable, E. C. Bennett 852,413 

Dental instrument, A. B. Prentis 853,031 

Depilatory instrument, H. H. Lewis 853,096 

Derrick, P. Yorke 852,486 

Desulfurizing anil subsequent smelting, W. 

G. Perkins 852,612 

_ Die, A. R. Simmerly 852,636 

Dish washing machine, J. G. Cochrane 852,419 

Dish washing machine, A. W. Bodell 852,866 

Dispensing apparatus, E. C. Tracey 852,472 

Display box, folding, P. S. Bauer 852,696 

Display case, W. Simon 852 ,982 

•isplay rack, L. A. Alson 853,051 

•isplay stand, J. J. Requa 852,451 

Door check, W. II. Terry 852,585 

Door holder, G. Laube 852,513 

Door holder, A. Danielson 852,655 

Door opening and closing device, II. Witte. 852,814 
Doors, device for elastically operating 

bulkhead, D. R. Knapp 852,724 

Dough, mixing, C. Chambers, Jr 852,497 

Dough mixing and kneading apparatus, J. 

Koelner , 852,965 

Draft appliance for farm implements, W. T. 

Stevig 852,746 

a ™r,„.,,-„ ™.ti. „~.„i ■. i j ,, ' Draft rigging, J. R. Reniff 852,801 

A concern with ample capital and excellent or- I , te dger, calf son, R. A. Gardner 852;713 

ganization desires to secure control of anew article '.Drilling or boring machine, Lamb & Kirk- 

patrick L 853,018 

reissue. . 12,648 
Drum and "cymbal beater, bass., M. B. 

Kendis 852,881 

Dumping apparatus, A. Moore 852,796 

Dyed fibers and fabrics, fixing or setting 

the colors of, L. B. Portner 852,943 

Educational device, J. Thomson 853,042 

Egg boiler, II. F. Hall 852,556 

Elastic wheel, G. Floquet 852,600 

Electric cable, R. D'Unger 852,778 

Electric light cabinet, portable, II. II. 

Roberts 853,033 

Electric motors, operating, R. D. Mershon. 853,107 




Popular Books 

Home Mechanics 
for Amateurs 

By GEORGE M. HOPKINS 

Author of "Experimental Science" 

12mo, 370 Pages, 330 Illustrations 

Price, $1.30 Postpaid 

The book deals with wood-working, household orna- 




TOrkWafiplnntog'.Uvep Han,,le ' E ' ^ '^Sent '.'.V.852,74i; 852,742, Sfs\ 
workingfmaktaB "iSfiel en- 1 Harness attachment, W. A. O'Bryan 
gines, boilers and water . g arrow ;, * lSk ' °; . N - 0ass 



which can be advertised, or an invention which can Dunking cup! ' aseptic/ J.' 'j.' Shea 
fce sold by mail. Will buy outright or share profits. ~ ... 

Address I,ock Box 301, Chicago. 




THE B. F. BARNES 
T4.-IKCM DRILL 

is adapted for work from 1-16 inch toH 
inch. A strong, substantial, well built 
drill. Plain lever or power feed as desired. 
We build a full line of Drills. All sizes 
furnished in Gangs. Also bave 9-inch, 
and 11-inch Screw Cutting Lathes, and a 
24x2-mcn Wet Tool Grinder. Catalog 8 Electric switches, remote control device for, 



on request. 

' B. F. BARNES COMPANY, Rockford, III. 

European Branch, 149 Queen Victoria St., London, E.C. 



Pipe Cutting and Threading Machine 

For Either If u nil or Power 

This machine is there^ularhand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or taken from its bass for 
use as a hand machine. Pipe }£ in. 
W 15 in. diameter handled easily in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

ft G:li.I-:A Si,. H|.5.l|_^jK>r1., Orm. 





ORIGINAL BARNES 



Upright Drills 



Positive 
Feed 



10 to 50-inch Swing 
Send for Drill Catalogue. 
W. F. & JNO. BARNES CO. 

1999 Ruby St., Rucktord, III, 





$6p 



GOES LIKE SIXTY 

. BELlSLIKESIXTrJ 
ELLSfor SIXTY 

GILSON 

) GASOLENE 

^ENGINE 

f Punipmj?, C'ream 
iralHts. Churn!, Wash Mi- 
uncs, i^ic. »P3EE TEIAL 

, Askfarcataloa-allsi^cs 

GILSON mfg. co. ICW 2irfc St. Port WjihiBfiton, Wis. 




?Su USE GRINDSTONES P 



G. Wright 852,600 

Electrical cut out device, automatic, R. 

Brebach 852,766 

Electrical distribution system, W. A. Tur- 

bayne 852,630, 852,687 

Electrical heater, M. II. Shoenberg 852,853 

Electromagnetic switch, W. Scribner 852,582 

f Elevator. See Carcass elevator. 

Emergency coupling, G. T. Woodson 853,142 

End gate, J. F. McKellar 852, 673 

Engine crank mechanism, steam and other, 

P. N. Jonte 852,060 

Engine reversing mechanism, locomotive 

and other, C. J. Mellin 852,705 

Engine starting device, explosion, N. T. 

Harrington 852,557 

Envelop, J. A. Douglas 853,070 

■ Equalizing apparatus, O. C. Grimes 853,081 

: Evaporator, F. S. Heath 852,435 

Excavating machines, cleaner for buckets 

of, C C. Jacobs 852,780 

, Excavating scoop, R. Wiles 852,863 

I Excavator, trench, C. C. Jacobs 852,790 

I Explosives, manufacture of, II. C. L. 

I Bloxam 853,056 

! Eye massage apparatus and medicator com- 
bined, F. C. »orment 852,827 

Eyeglass frame, W. A. Coates 852,020 

, Eyeglass holder, M. E. Dripps 852,509 

■ Fabric cleansing apparatus:, textile, Scrox- 

j ton & Cannon 852,804 

i Fare register, A. •. Schmolinski 852,840 

; Feed bag, A. G. May 853,103 

. Feed water heater, T. Y. Stewart 852,466 

Feed water heater and purifier, G. II. 

Zschech 852,487 

Fence machine, II. R. •berholtzer 853, 128 

Fence post, A. C. Davis 852,421 

Fence post, R. C. Glassco 852,555 

Fence post making machine, R. L. Denni- 

son 8 53,060 

Fence tie, wire, C. B. Conant 852,420 

Fences, clamp for stretchers, for stretching, 

A. G. Lefler 852,842 

Ferro-molybdenum, manufacture of, II. W. 

C. Annable 852,020 

Fiber mixer, E. Tyden 852,474 

Finger guide, Evans & Wolff 853,074 

Firearm set trigger, J. N. Fisher 852,042 

Firearms, barrel cleaner for breech loading, 

J. True 852,74" 



Gear, reversing, F. E. Fairman *52,!j:io 

Girder separator, C. II. Kellogg H52>,1MSB 

Glass fasteni»g device, G. C. Wright 852,483 

Glass mold cnarging mechanism, J. II. 

Croskey 852,932 

Glass plate grinding machine, Schwartz & 

Bortzne,- 852,620 

Glove, D. Mackay 852,972 

Graders, side draft attachment for road, 

T. F. Bryan 852,595 

Grain drier, A. L. Brannock 852,765 

Grain separating and vitriolizing machine, 

A. R. Fergus«n 853,076 

Grapple, P. L. Niedermier 852,897 

Grate kar, J. A. •'Neil] 852,739 

Grate, shaking and dumping, E. E. & II. 

L. StrtUam S52487 

Guide, illustrated, G. Kaufniann 853,089 

Gypsum burning kiln, F. Raithel 852,616 

Hammer, machinist's wrench, O. p. 

Hughes _ 852,172 

92 
76 

gines, boilers ana water . """""'■ """' ": ."■ ""° 853,160 

motors; making telescopes, 'Harvesting machine, E. Carey 852,406 

microscopes and meteoro- Hat guard, H. Saundry 853,121 

logical instruments, elec- j Hatchets, shingling gage attachment for, 

trical chimes, cabinets, bells, | F. A. Bogart 853,108 

night lights, dynamos and ; Hay and stock rack, coanfcined, R. B. 

motors, electric light, and Cheltz . 852 870 

an electrical furnace. It is Hay cap, F. M. Hitch 852! 606 

L^e m e os/nnted C amateur Hay han,1Un g mechanism, M. IL Madsen . . N.12.7:;:; 

exnertMnter in Ame?fc f I IIa y loa,le ''' M - Hardman ^,li.»ir, 

Bver??ea!w of "Exoeri- "ay rake, J. C. Hanka »,-,-,4.!,{ 

mentaY Scilnce " should I " ea *.S a ' e ' W - F ' Garb<; 85X1M * 

i.oiHeis a copv of tbis most Headlight, E. S. Gunn 852,505 

IiElpf nl book. It appeals to Heat regulator, electrothermostatic, L. (}. 

the boy as well as tlie more Copeman 852,773 

mature amateur. Holidays Heater and cooker, J. L. Adam 852,754 

and evenings can be Profita- Heating and illuminating burner, II. Braby. 853,057 

blv occupied bV making use- Heating apparatus, J. II. McPartland 852,797 

ful articles for the home or in building small engines or Heating coil shield, P. S. Knoth.. 853 092 

motors or scientific instruments IIeel for b00ts aEi ' SBOeSj A 1( , spencer... 853,193 

; Hemp fi ber, manufacture of artificial, F". 

j Leaner 853,093 

1 Hemp treating machine, manila, E. E. 

Burton 852,410 

: Hexamethylenetetramin sodium acetate 

By GEORGE M. HOPKINS double salt, P. Bergell 852,001 

»-.—i„ i i r^» .i i?.,i„.. i n n . ' Hides or s-kins, treating, S. K. Felton, 

Revised and Greatly Enlarged. 3 Octavo j r , ,, ! 853 166 

Volumes. 1100 Pages. 900 Illustrations I Hoe, J. S. Lester 853,179 

Cloth Bound, Postpaid, $3.00 I Hoisting device, J. H. »owney 852,877 

Hoist, hanging staging, Clarke & Ross.... 853,161 

A New, Revised, and Enlarged Edition has Horn, I. Alter 85'J 148 



Experimental Science 



been issued 

Owing to the aaount of new matter added, 
the book is now pub- 
lished in two volumes, 
handsomely bound in 
buckram. Of the addi- 
tions which have been 
made, among the most 
important are: A full 
illustrated description 
of U II. P. Electric Mo- 
tor, prepared expressly 
for this editionof "Ex- 
perimental Science " ; 
chapters on Alternat- 
ing-Current Machinery, 
and clear, concise Ex- 
planations of Wireless 
Telegraphy and Tele- 
phon y, Electrical Meas- 
uring Instruments, the 
Electric Clock, the 
Telegra phone, H i gb 
Tension Currents, the 
Nernst Lamp, and 
methods of measuring 
the heat of the stars. 
No other work contains 
such a fund of trust- 
worthy, up-to-date sci- 
entific i n f o r m a t i on, 
presented in a clear and wiTTi t:Ju ^tylc, 
scriptive circular. 




■r-i-iiti for de- 



If bo we can suppiy you. All sizes 

tKiunteil and unmounted, always I „ 
kept in stock. Remember, we make a ( Fireproof material, K. Sakurai 852,908 

ipecialtyof selecting stones tor all spe- ™ ""' '' ' 



ctal purposes. Send for catalogue " I ' 
^The CLEVELAND STONE CO. 
^ 2d Floor. Wflshfre. Cleveland, 0. 




SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a l}4-incli spark 
coil and condenser. 

Scientific American Supplement 
1 5 1 4 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fully the construction of a 
j .jmp-sptirk coil and condenser for gas-engine 
i^rnitio'i. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
1087 gives a full account of the making of 
nn alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
15 27 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 

MUNN © COMPANY. Publishers 
361 Broa.dway New York 



12mo. 



Fish hook, II. C. Ladish 852,793 

Flax breaking apparatus, W. R. Green.... 852,503 

Flax straw from winding about beaters, 

device for preventing, E. Asleson 852,488 I 

Floor scraper, N. B. Short 852,583 

Flue hole stopper, G. W. Knapp 853,177 

Fluid heater, electrical, M. II. Shoenberg.. 852,854 

Fluid pressure brake, W. II. Sauvage, 

852,525 to 852,527 

Fluid pressure tool, F. M. Faber 853,201 

Furnace charging apparatus, blast, G. R. 

Johnson 853,016 

Furnace fire bos, steam boiler, J. Living- 
stone 853,000 - -- , - - , 

Furnace roof, Halstead &. Andrews 852,835 F™?F|i_ , 1 ™ t ??,?fi?"? 

Fuse, A. M. ' Mazer 853, 105 •£• ^ioSs'articles"" 18 

The needs of the boy 



Horn support, W. L. »enio 852,657 

Horseshoe, A. A. Bumbaugh 852, 540 

Horseshoe, J. J. Lynes 852,887 

Horseshoe calk and making the same, C. 

& E. Ludvigsen 853,01!) 

Hose supporter, F. Hirsh 852,954 

Hot air furnace, II. F. Rasor 852,617 

Hot air furnace, J. L. Berger 853,153 

Hub attaching device, G. Bitzer 852,492 

Hub, vehicle, •. Beitler 852,412 

Humidifying and air conditioning appa- 
ratus, S. W. Cramer 852,823 

Hydraulic chair, A. N. Hornung, Jr 852,559 

Impressions, machine for making, I<\ II. 

Richards 852,452 

Indexing machine, thumb notch, E. Johnson. 853,087 

Indicator, T. B. Rice, Jr 852,979 

Induction coil trembler, C. II. Bryant 853, Ml 

Induction motor, P. Bunet 852,702 

Insect trap, J. W. Stodders 852,637 

Instep support or arch prop, J. Sandler. . . 852,625 
Insulating bodies, manufacturing heat, II. 

J. Wade 852,688 

Insulator, F. M. Locke 852,730 

Ironing board, A. G. Hoerner 852,787 

Jewel mounting, A. A. Boismaure 852,922 

Journal bos, W. W. Neighbour. 853,026 

Journal bos and lid, C. G. Hawley 852,952 

Journal bos for railway cars, pressed steel, 

C. II. Cochran, reissue 12,646 

Junction box, E. T. Greenfield 852,431 

Kiln fire bos, J. F. Slater 853,130 

Knitting machine stop motion, automatic, 

J. B. Rhodes 853,032 

Knockdown bos, F. R. Vernon 852,812 

Lacing device, It. J. Evans 85;S,075 

Lacing, shoe, F. Thun 852,747 

Lamp burner, gas, LI IS. Billow 852,538 

Lamp, flash light, II. F. Neumeyer 853,027 

Lamp holder, C. Bergener 852,75!) 

Lamp, miner's, R. L. Graves 85IJ,078 

Lamp socket, cluster, R. B. Benjamin. . . . 852,489 

Lamp socket, plural, R. B. Benjamin 852,491 

Lamp socket, twin, R. B. Benjamin 852,490 

Land leveler or ridger, S. A'. Schafer 853,036 

The result of the queries Lard and recovering waste lard from spent 
of three generations of fullers' earth, refining, S. T. Lock- 
readers and correspondents is wood 852,441, 852,442 

crvst^llized in this book Latch, gate, C. II. Foster 852,550 

which is indispensable to r ja the tool, W. P. Gehris 852,948 

™ ery T» a S« y w a h2 £ U81 2 ess Leather stretching machine clutch, E. L. 

man. It should be found «n. p ogt fe ' 85*> 800 

uMS y br^VemmeS^fflSSK Lens * s . ^jWtaVle' ' means' ' for' ' attaching, J 

It has been revised by ex- a J - Troppman 852,588 

perts. The book contains Levee building machine, C. C. Jacobs 852,791 

50,000 factsand is much more j Level, pump, C. Larsen 552,512 

complete andexhaustivethan | Ligbtning conductor, W. P. Firm 852,548 

has ever been attempted. It ; Lightning conductor, W. II. McCullough . . . 852,572 

is profusely illustrated with Linotype machine, W. S. Coe 852,822 

engravings, many of them Lock. See Bedstead corner lock. 

imparting the information by Lock, A. Engelquist 852,832 

means of comparative ritjir- Lock attachment, A. B. Bennett 852,645 

ahorse ani reai la rarotE Lock shoe - H " A * Meikrantz 852^88 

LwelfigiviShun?rS?of ^ck strike Georgenson & Burke 852 553 

statistical tables. The very Locomotive, C. J. Mellin 852,444 

wide range of topics t reated Locomotive cylinder, C. J. Mellin 852,446 

may be judged by the table Locomotive reversing mechanism, C. J. 

of contents which is mailed Mellin 852,445 

free on request. Remit $1.50 Locomotive tender, F. L. Horspool 852,509 

andthebookwillbepromptly Loom, filling replenishing, C. II. »raper.... 853,19!) 
mailed. : Loom picker sticks, lug strap for, L. 

Pilling 852,522 

Looms, combined parallel rocker and pick- 
ing stick check for, W. Leary 852,515 

Lubricator, G. M. Wolcott 852,689 

Mail bag catcher and deliverer, ». R. 

Way 852,860 

Mail catching and discharging apparatus, 

A. Kimber 852,792 

Masonrv and concrete structure ». B. 

Lufen 852,971 

Masonry tool, P. J. Courtney 853,164 

Mason's implement, R. Antoine 852,991 

Massage apparatus, D. C. Fisher 852,549 

Mattress, K H. Weston 853,049 

Measure, tape, E. A. Christoph 852,771 



Scientific American 
Reference Book 

lvinni. 316 Pages, Illustrated, 6 Colored 

Plates 

Price,SS1.50 Postpaid 



The Scientific 

American Boy 



By A. RUSSELl. BONO 
330 Pages. 340 Illustrations 
Price, $2.00 Postpaid 



imtir nf Sflnrii™ P ,BU r * e Measuring apparatus, G. P. Hemstreet 852,718 



number of diversions 
which, aside from af- 
fording entertainmnt, 
will stimulate in boys 
the creative spirit. In 
each Instance complete 




Fuse, precussion , W. Schwartz 852,803 

Fuses or cut outs, indicating device for 



n;< 



852,539 
852,904 
852,758 
852,695 



852,554 
852,858 
853,080 
853,021 
852,930 



electric, L. B. Buchanan 

Game apparatus, II. E. Reed 

Game counter, G. II. Barker 

■ Garment, combination, C. W. Bartrum. . . . 
Garment receptacle, rack, and the like, J. 

W. Gilmore 

: Garment supporter, J. M. Steinhardt 

Garment supporter, II. C. Green 

i Gas burner, Maloney & Springer 

j Gas, generating, J. R. Coutts 

! Gas generators, automatic water feed for 

; acetylene, II. G. Scott 852,461 

i Gas generators, car bid feed for acetylene, 

Shaffer & Benton 853,125 

1 Gas governor, F. Ellis 

Gas heated boiler, R. C. Bishop 852,698 

Gas log, V. I. Richards 852,679 

Gas machine, acetylene, J. R. Ricketts.... 852,620 
Gas machine, automatic gasoline, A. L. 

Ellis 852,780 

, Gas producer, Morgan & Gifford 852,516 

Gas producer, W. B. Hughes 852,957, 852,958 

Gases for general anaesthesia, apparatus 
I for generating and administering, C. R. 

Cummins 853,165 

Gate. See End gate. 

Gate, II. L. Jones 853,088 

I Gear for motor vehicles, reverse, W. A. 

Salter 853,120 



camper are supplied by 
the directions for mak- 
ing tramping outfits, 
sleeping bags and tents; 
also suck other shelters 
as tree houses, straw 
huts. Jog cabins and 
caves. 

The winter diversions 
Include instructions for 
making six kinds of 
skate sails and eight 
kinds of snow shoes and 
skis, besides ice boats, 
scooters, sledges, tobog- 
gans and a peculiar 
852,425 ■ S wedinh contrivance 
calleda "rennwolf." 
Among the more in- 



r\ 
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Mechanical movement, B. Hall 852,783 

Mechanical movement, F. II. Richards.... 853,101 
Metal workers, electric heater for, J. #. 

Luthy 852,732 

Metals from their ores, extraction of, R. 

Lamb 852,438 

Metallic pipe, flexible, F. II. Rutherford.. 852,580 
Metallic tie and rail fastener, R. M. Toy.. 853,1)43 
Milk separator, centrifugal, C. Bergner. . . . 853, ,54 
Minerals, agglomerating, Perkins & Cox... 852,611 

Miner's blast charger, Peay & Ham 852,000 

Mines, etc., apparatus for detecting the 
presence and volume «f fire damp and 
other light gas in, J. McCutcheon .... 852,805 
Mirror, combined hand and stand, Wright 

& •'Neill 852,864 

Mirror holder, portable, F. P. Fisher k'i^uxi 

Mold, P. B. Miles f/ir, 4 18 

Mold box or pan, G. Matthews sriS.iain 

Molding machine, J. II. B. Bryan 852,494 

Motion, automatic device for producing in- 
termittent, P. A. Brown 852,700 

Motive power purposes, apparatus for util- 
izing the motio- of sea water for, 

J. Fortuny y Banus 852,661 

Motor controller, E. W. Stull ...852,468 



structive subjects covered are surveying, wigwagging. Motor governing mechanism, prime, 
hclios^ipV.l riband bridge building, in which six different r.....„ 

kiTitij of bridges, including a simple cantilever bridge, 
are described. 

In addition to tbese, the book contains a large number 
of miscellaneous devices, such as scows, canoes, land 
yachts, windmills, water wheels and the like. A com- 
plete table of contentssent on request. 



F. El- 



licott 852.658 

Motor governor, prime, F. Ellicott b!?2,77I> 

Motors, method of and means for govern- 
ing prime, F. Ellicott 853,200 

Muffle furnace, recuperative, L. C. Ham- 
link 852,506 

Music playing instrument, autopneumatic, 

MUNN & COMPANY, Publishers Music' turner, R. e n.' Foster ".'.'.'.'.'. 7..V'. .'....' 852^044 
,,, „ . ., ., , „.. Musical instrument, autopneumatic, 1». C. 

361 Broadway, New York City white 852,751 
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rDiamonds&M 



iiDU Can Easily Own a Diamond or watch. Fay 1-5 on 
delivery, balance 8 monthly payments. I Jescriptlve cata- 
log free, Write t«day« Old Reliable, Original Diamond 
Inftie Prne X Tn and Watch Credit House 



LITTLE HUMMER 

MARINE ENGINE 

The 2-Cycle-Engine-Marvel of the Age. Entirely new and im- 
:rovmi Ll<;;-i;: ]i .in tn.:; m\:i.\ many exclusive features. Runs on 
r?, Bistillate, Kerosene or Alcohol. 



Pft,ta. 
Fen*. 




15 Si 1 



m 



Bare 

■ -^ *«_ Engine 

,'] COMPLETE ENGINE 
^ with Fresh Water Boat 
1 Fittings, $69.9 0; with 
'i Salt Water Boat Fittings, - 
> $74.90. Swiftest, most powerful, 
nHicient and reliable engine of its size 
TjIi earth. *rives 18 to 23 ft. Launch, with 
load, 6 to 10 miles per hour. Reversible, 
litalofj easy t. install anil operate, unfailing 
FltEr. endurance powers, economical and safe, 
cannot back-fire. Sold underFive Year Guarantee. 

Belle Isle MotorCo.,Dept.18Detroit,Mich. 

PENINSULAR 

MARINE MOTORS 

Four-cycle Spark Ignition 

Are designed and built f»r high speed 
ami steady all-day running. They are 
practically indestructible, every part is 
iiiterchiimenble. "Dtn't fail to get our 
catalogue before Purchasing. 2 1-2 to 
■ii H. F. Pi ompi delivery guaranteed. 

PENINSULAR M«T«K CO. 

200 S. Front St., Graui Rapids, Mich. 





PORTABLE GASOLINE 

Submerged Propeller 

Attache* an* detached ANY BOAT "in 
a jiffy." Can be raised and towered to 
run in shallow water. Largest, most 
practical, most powerful. Entire •utlit 
is Outside of Boat. Perfectly Safe. A 
Money Maker for Summer Resorts. Send 
for Details and Price List. 

SUBMERGED MOTOR CO. 
84-86 Washington St.. Chicago 



PEERLESS 
SUT -PROOF PLUGS 

Guaranteed absolutely self-cleaning. 

If you are troubled with sooty plugs 
send for full details, we can suit you. 

Peerless Equipment Co. (Not Inc.), 
170 So. Clinton Street, CHICAGO 

DYNAMO AND MOTOR COMBINED.— 

Fully described and illustrated in Scientific Ameri- 
can Supplements 844 and 8B5. The machines can 
be run either as dynam»s or m»t«rs. Price 10 cents 
each, by mall. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 




It P 1*1 M A ia a Datente * scientific ins- 
HO I lllR trument invented by Prof. 
W. C. Wilson f»r the treat- 
ment of weak and afflicted eyes. No cut- 
ting «r drugging; no alteration necessary. 
Not a medicine. So simple anyone can 
use it. Hundreds have treated them- 
selves successfully in their own homes. 
Endorsements without number. Sent on 
trial to responsible persons. Write to- 
day for further particulars. 

ACTINA APPLIANCE COMPANY 
Dept. 3*2. 81 1WalnutSt.,KansasCity,Mo. 



Practical CombinationAuto-Goggle Cap 




.^*«*jL. 



Comfortable, stylish, eco 
nomical, Goggles fold back into 
rim when not in nse without in- 
terfering with comfort of cap. 
Made or soft. Russian, water- 
jroof leather (black or tan), silk 
lined, green underneath visor. 
Sent on receipt of $2.51, express 
prepaid. Moneybaek if not sat- 
isfactory. Mention correct size 
and color. Agents wanted. 
G«ETTLEI£ HAT C«. 
1366 S. Kroadvray, 8t. Louis 



^StfFish Will Bite 

£■*■''" 'FsJ&gP^ Like Hungry Wolves, all tlie season 
%i* : il:i ~.'~Atfr if you useTVIagic 1'ishX.ure. Most 

- ; !'t : - "^ '" : ~- ^ \i wonderful bait ever discovered for attracting 
\W '-■■f.^C all kinds of fish. If you like to pull out the 
!p£ ~t-' '/.- ■ m finny beauties right and left, and Catch a big 

" Li-qj/' --if i --— string every time you gofishing, don't fail to 

^& -J^s. - t^: * p y * nis wonderful bait. Sent by mail prepaid 

>^.':^^\ fur 25 cunts. Perfect satisfaction or money 

-. . s^J^Nt* ^ refunded. Full particulars and Catalog Free 

---■ -^X" w Address J. F. GREGORY, Desk 8 

»Jii^. ■:=-**• 3319 Oregon Ave., St. .Louis, Mo 



Important to Subscribers for 

Scientific American 

in Canada 

Owing to recent changes in the 
Postal Laws, copies of Scientific 
American mailed to addresses in 
Canada will have to be prepaid by 
stamps affixed at the rate of one cent 
for each four ounces or fraction thereof. 

Commencing May 1, 1907, the rates 
for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 

, PER YEAR 

Scientific American <= $3.75 

Supplement «■ S.SO 

American Homes and Gardens = 3.50 

Scientific American and Supplement 8.25 

(t. .lie address) 

Scientific American and American 

Homes and Gardens •> = 6.25 

(to .ne address) 



MUNN & COMPANY, Publishers 

SCIENTIFIC AMERICAN OFFICE 

361 BROADWAY, - NEW YORK 



Nautical signal, . P. C. Berwick 852,594 

Necktie, C. W. T. Dafies 852,824 

Nt't, kair, G. Grumkar 853,012 

N.zzle jiez.met er, P. B. Sajik.rn 852,5 81 

Nut grading and spelling machine, J. C. 

Orellin 853,066 

Nut lock, A. Anders.n 852,535 

Nut l.ck, J. J. Jennings 852,841 

Nut lock, J. Dawkins 853,005 

Nut lock, O. S. Clark 853,062 

Nut lock, P. B . Bartz _ 853,150 

Nut lock for rail j.int fastenings, C. F. 

Clawson 852,928 

•il kurner, C. S. Cannon 852,597 

Oils, eliminating tke od.rs of fisi, A. de 

Hcmptinne 852,662 

Oil cl.tk jrotect.r, M. I. McMillan 853,190 

Ordnance aiming device, S. K. v. Ecsegky. 853,007 

Ordnance sigkt, Must in & Saegmuller 853,024 

Orerkead carrier, A. Hannaf ord 852,784 

Packing, M. C.llins S53.003 

Packing, metallic r.d, E. A. Bryant...... 852,701 

Packing, r.d, •. J. Garl.ck 852,714 

Paddle wkeel, L. P. Biggers 853,055 

Painting mackine, sign, W. A. Augustine. . 852,692 
Pan. See Pie pan. 

Pajer, E. h. Wkite 852,918 

Paper kag k.lder, W. E. Morrow 853,185 

Paper k.x mackine, A. W. Mitckell 852,974 

Paper, mackine f.r producing water mark 

effects «n, E. lick ,852,788 

Paper mackine slitting cutter, C. Koegel. . 852,964 

Paste applying mackine, H. Weistaopf 853,048 

Pavement block and making tke same, S. 

Z. Ruff 853,034 

Paving kl.ck, kituminous, Rickardson & 

P.rrest 853,116 

Paving mackinery, E. B. Smitk 853,131 

Pawl press, C. Sckerf 852,528 

Peat working mackine, G. Matthews 852,603 

Pen and pencil k.lder, c.mkined, G. 

Lauke 852,514 

Pen, fountain, P. ¥. Brenton 853,156 

Pencil, P. II. Lippinc.tt 853,098 

Pkonograpk horn supp.rt, W. L. Denio 852,656 

Pk.tographic apparatus, W. Verkeck 852,476 

I Pkot.grapklc skutter, R. Klein 852,962 

Pkotograpkic skutter, P. A. Brownell 853,000 

Pkotograpky , flask ligkt, E. Rnssel 853,035 

Piano, R. N. Wells 852,917 

Pie pan, E. H. Lane 852, 5S6 

Pipe and kolt cutting mackine, G. E. 

B.krer 852,762 

Pipe connection, sprinkling, C. W. Skin- 
ner 852JJ84 

Pipe cutter, J. L. Beard 852^97 

Pipe kanger, H. C. Taker 853,040 

ripe j.int, sewer and like, A. G. Brandram 852,937 

Placket closure, G. W. Prentice 852,902 

Planer kead, J. W. Gray 853,170 

Planter, T. J. Dudley 852,499 

Plastic material molding mackine, II. II. 

Howell . 852,839 

Platf.ru), grate, or surface, traveling, A. 

L. Simpson ., 853,129 

Pliers, revolving, K. Weiss 852,479 

PUw, M. D. Main 852,843 

Plovr, C. B.krssen 852,996 

Plow, W. G. »anielsen 853,004 

Plow, Vickery & »insmore 853,047 

Plow, H. P. Brussow 853,158 

Plow and planter, comkined lister, T. J. 

Dudley 852,777 

Plow, motor, A. Miersch 853,205 

Plow, steam, J. W. Vaniman 853,046 

Plug and receptacle, attacking, F. C. De 

Reamer 852,708 

Plumk kob support, A. M. Parsons 852,«7« 

Pneumatic cuskion wkeel, M. A. Holz- 

mark 852,436 

Pneumatic desuatck apparatus, P. R. 

Taisey 852,913, 852,914 

Pneumatic mot.r, J. H. Ckase 852,820 

Pocket, apparel, J. Dean 853,068 

Pole climking apparatus, J. A. Rotk 852,623 

Pole supp.rt, A. J. Nelson 852,896 

P.le tip, J. T. Jac.ksen 852,561 

P.le tip, W. T. McCauley 852,571 

P.st k.le digger, ». A. Gray 853,010 

T.ttery glazing mackine, R. M. Mattkews.. 852,734 
Powder, making smokeless, M. A. G. 

Himalaya 853,085 

P.wer, st.ring kydraulic, L. Von Gersten- 

kergk-Zeck 853,146 

P.wer transmission, G. S. Bluekaum 853,154 

Prests, •. S. Gauck 852,429 

Printing cl.tk, wall paper, and other ma- 

terfals, mackine for, W. T. Hesketk.. 852,719 
Printing impressi.ns, preparing transfer 

surfaces for receiving, G. R. Corn- 
wall 852,706 

Printing mackine f.r all kinds of clotks or 

paper, J. M. D. Coutinko 853,159 

Printing mackine, traveling cylinder wek, 

L. W. S.utkgate 852,465 

Printing plate kolder, W. K. Hodgman . . . 852,786 

Printing press, R. Mickle 852,973 

Printing press, paper skeet feeding mockan- 

! ism, J. E. Tucker 852,473,852,530 

Trinting press vikrating roller, E. Nickos.n. 853,109 

, Pr.peller. .scillating, P. A. Peterson 852,521 

Pulley, J. B. Dunlap 853,016 

Pulley, cl.tkes line, F. V. Polakoskey 852,740 

Pulley, sask, C. H. Poster : . . . 852,551 

Pump, r.tary, W. J. & W. A. Led- 

dell 852,568 

Pumps, lift valve and its> guard for gas 

and liquid, W. Weir 852,589 

Pumping and pulling device, well, S. Lip- 
pert 853,18* 

Punck press, P. G. Markack 852,443 

Rail kond compressor, kydraulic, J. 

Weeks 852,532 

Rail ckair, J. Parker ..852,449 

Rail clip, C. P. Clawson 852,927 

Rail j.int, D. C. Burrougks 852,415 

Rail j.int, G. W. WMteman 852,990 

Rail joint, E. B. Killen 853,090 

Rail spread indicating device, J. A. Skires. 853,126 

Rails, rer.lling, E. E. Slick 852,983 

Railway cattle guard and metallic cross tie, 

comkined, Switzer &; Sundman 853,135 

Railway crossover, A. M. Jones 852,723 

Railway rail krace, E. S. Barton 853,149 

Railway siding, drop switck, W. R. Kirk. 852,565 

Railway signal, H. G. Sedgwick 852,630 

Railway spreader, •. P. J.rdan 852,88* 

Railway tie and fastener, F. M. Crossley . . 852,542 

Railway tie, metallic, J. Kaylor 853,176 

Railway tie, steel, V. C. Hutckins 852,437 

Railways, electrical switck lock for, H. G. 

Sedgwick 852,629 

Rake. See Hay rake. 

Ratan straigktening mackine, Dokerty & 

Palmer 852,826 

Razor klade k.lder, E. W. Wkeeler 852,75* 

Receptacles, means for closing, E. Sautter 852,981 
Resistance kox for electrical measurements, 

P. Ar.ns.n 852,536 

Rkeostat, motor controlling, F. J. Sea- 

k.lt 852,851 

Rikkon feeding meckanism, A. •. Sckmo- 

lin ski 852,850 

R.ck drill, electric, Riddell & Painter 852,680 

R.lling flanged shapes, E. E. Slick 852,985 

Rolling interlocking skeet piling, E. E. 

Slick 852,984 

Rotary engine, W. M. Gentle 852,950 

Rotary engine, Baker & Irisk 852,992 

Routing mackine and tke like, H. A. Ren- 
ken 852,577 

Ruling apparatus. W. L. Goodman 852,430 

Sad iron, Willey & Watson 853,138 

Saddle cuskion, R. J. Benkow 852,593 

Safety or restraining device, M. E. McCal- . 

mont 853,025 

Sander, D. B. Keeports 852,564 

Sash frame and sash, J. G. Rosekoom 852,621 

Sash ventilator, II. D. Harris 852,717 

Sash, window, A. P. Hardee 852,604 

Sash, window, J. G. Rosekoom 852,622 

Saw setting mackine, T. C. Holsclaw 852,838 

Sawing mackine, W. Powell 853,030 

Scale, computing, P. E. Gakkert 852,552 

Scale, track, J. A. Riskel 852,98* 

Screw cutting mackine, C. Vogelsang 852,641 

Secondary kattery, T. A. Edison 852,424 

Secondary kattery, L. Lyndon 852,569 

Sewing and emkroidering mackine, A. Cor- 

nely 852,598 

Si'Wing mackine, J. G. Lewis 852,9*7 




BUILD A BOAT 



By the WEATHERWAX METHOD. 

We are the •nlvboat builders who sell b«at Patterns. 
I Kn«ck-d«wn frames easily put together. The best isthe cheap- 
! est. Send f*>r mr 101-pRge CataUg J «f 1307 mWels. 

: BAY CITY BOAT MFG. CO., Bay City, Mich., U.S.A. 



MAJESC0 PHOTO 



The new process for transferring any Photo- 
graph to any surface. Indestructible. Pillow 
Tops, etc. Can be washed. For sale by all 
dealers in Photo Supplies. Or sent to any 
address on receipt of 25 cents. Sample on 
Satin Free. 

CHEMICAL ART CO., 



263 La Salle Street, 



Chicago 



The Choice of a Profession 

An address by President Southworth sent free on ap- 
plication to the Kecor*er's Office, Meadville, Pa. 

THE MEADVILLE THEOLOGICAL SCHOOL 

trains men an* women for the present day ministry. 
Founded 1844. No doctrinal tests. Generous beneficiary 
an* scho laship funds. Fell wship for study abroad 
yielding $810, awarded annually to a competent gradu- 
ate. Special lectureships. Member of tlie American 
Committee for Lectures on the History of Religions. 




W. E. 1H ^V A: CO.. 



DUNN'S 

Hollow Block Machine 

all widths, lengths, many de- 
signs, Sills, Lintels, Pier 
Blocks, etc. Kins; Cement 
Brick Machine, none better 
at any price. Only $40.00* 
Write for Catalog. 

341 fcrimd Avc-iiui!, CIllt'AUO 



Victor Hand=Forged Automobile 

Water c««led; 2 cycle engine 4% x 4 cylinder ; 
whet-la 37 inchea ; IJ^-inch Goodyear cushion 
tirea; runa fr«m 1 t« 25 miles per h«ur. JIo 
country t*o r«ugh <r hilly f*>r the Hand- 
Forged Victor. Price $460, including 
leather tip, tenders, lamps, h«rn, t««la, etc. 
Write f«r catalogue anil full particulars, 

VICTftK AUTOMOBILE MFG. (.'•. 
1» 8 Carroll Street, St. Louis, Mo. 




PUBLISH POSTCARDS 

Buy from the Manufacturer and save all Middlemen's 
Profits. We make Post Cards exclusively for you from 
any size Photo or Print you send us and deliver them in 
10 day a' time ami guarantee: not- tn iiHpyonr subjects ivir 
anyone else mid jmt vour tmnie on eatii one at T tic pub- 
lisfitu-. Prices. 500 cards. $4.00; 1,000 cards, $6JU Send 
for samples and prices on larger quantities. 

RICH PHOTO-PROCESS CO. 
DePt. 48 48 East 23d Street, New York 



ALCOHOL 

Its MarwifaLctvire 
Its Denaturization 
Its Industrial Use 



The Cost of Manufacturing Dena- 
turized Alcohol in Germany and Ger= 
man Methods of Denaturization are 

discussed by Consul-General Frank H. 
Mason in Scientific American Sup- 
plement 1550 

The Use, Cost and Efficiency of 
Alcohol as a Fuel for Gas Engines are 
ably explained by H. Diederichs in SCI- 
ENTIFIC American Supplement 1596. 
Many clear diagrams accompany the 
text. The article considers the fuel 
value and physical properties of alcohol, 
and gives details of the alcohol engine 
wherever they may be different from 
those of a gasoline or crude oil motor. 

In Scientific American Supple- 
ment 158 1 the Production of Industrial 
Alcohol and its Use in Explosive Mo- 
tors are treated at length, valuable sta- 
tistics being given of the cost of "manu- 
facturing alcohol from farm products 
and using it in engines. 

French Hethods of Denaturization 
constitute the subject of a good article 
published in SCIENTIFIC AMERICAN 
Supplement (599. 

How Industrial Alcohol is Hade and 
Used is told very fully and clearly in 
No. 3, Vol. 95, of the SciENTIFC AMER- 
ICAN. 

The Most Complete Treatise on the 
Modern Manufacture of Alcohol, ex- 
plaining thoroughly the chemical prin- 
ciples which underlie the process with- 
out too many wearisome technical 
phrases, and describing and illustrating 
all the apparatus required in an alcohol 
plant is published in Scientific Amer- 
ican Supplements 1603, 1604 and 1605. 
The article is by Lj. Baudry de Saunier, 
the well-known French authority. 



In Supplements 1607, 1608, 1609 we 
publish a digest of the rules and regu- 
lations under which the U. S. Internal 
Revenue will permit the manufacture 
and denaturation of tax free alcohol. 

A Comparison of the Use of Alcohol 
and Gasoline in Farm Engines is given 
in Scientific American Supplements 
1634 and 1635 by Prof. Charles E. Lucke 
and S. M. Woodward. 

The Manufacture, Denaturing and 
the Technical and Chemical Utilization 
of Alcohol is ably discussed in the SCI- 
ENTIFIC American Supplements 1636 
and 1637 by M. Klar and F. H. Meyer, 
both experts in the chemistry and distil- 
lation of alcohol. Illustrations of stills 
and plants accompany the text. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which 
alcohol is distilled, are enumerated by 
Dr. H. W. Wiley in Scientific Amer- 
ican Supplements 1611 and 1612 and 
their relative alcohol content compared. 

The Distillation and Rectification of 
Alcohol is the titls of a splendid article 
by the late Max Maercker (the greatest 
authority on alcohol), published in SCI- 
ENTIFIC American Supplements 1627 
and 1628. Diagrams of the various types 
of stills in common use are used as illus- 
trations. 

In Scientific American Supple- 
ment 1613 the uses of Industrial Al- 
cohol in the Arts and in the Home are 
discussed. 

Any Single Number of the SCIENTI- 
FIC American or Supplement will be 
sent for 10 cents by mail. The entire 
set of papers above listed will be mailed 
on receipt of $2.00. 



MUNN 



Order from your newsdealer or from the publishers 

6. COMPANY, 361 Broadway, New York 
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Classified Advertisements 



A(ivL i rLifsinL T ii] OiH column i 



■iDi 



■int.* j], l L lit: . 



t.]]JLJj 



t'niLr nor 



t-tl:m 1. 1": j j Li:i(M rlL^:t^>Tt^l. ('mint 
suv n ^vuniH r u 'In; liiu:. All unUirs lmi^V ij i; tin;pm- 
panied by a remittance. Further information sent on 
request. 



PATENTS FOR SALE. 

SBl'AHAUNK SOKAIiK.— A TOOL WAXTRTI BY 
uU TTiunJi^v.ifiM. Will i-vtL outright or L^isuo:. rovuli v. 
I>oni;inii will :w enrmiiOLis. l-'ijr rKirt i t: t l I i u- h , inLiLr t;s« 1 . 
V. ^Lu^hm-d, am i'rif.ruJtmn Avt\, Lns Angles, fjil. 



BUSINESS OPPORTUNITIES. 

BUY NEW" YIRK CITY L#I'S, AT LiREUTY 
Heights befure Subways open. The small investors' 
opportunity to share the profits of New York City's 
rapid growth. Elevate* au« Surface lines now with 5c. 
fare to City Hall; $45* and upwards; II per cent, down 
and 114 per cent, monthly or discount for ca3h ; cement 
sidewalks and curbs, trees, water, gas and electricity. 
Title guaranteed. Bank references. Maps an* Booklets. 
Bastress, V ought & Co., S5# Fulton St., Brooklyn, N. V. 

MANUFACTURING •PP«RTUNITY.-W ill rent 
any part of 1I0,IH square feet floor space in well con- 
structed heavy factory buildings. Best railroad and 
other shipping facilities. Would invest some capital if 
needed in manufacturing and marketing some specialty 
of merit. Labor conditions good. Address O. E. Koeh- 
ler, Station D, Milwaukee, Wis. 

EXCELLENT MACHINE SH«P •PENING EXISTS 

in Southeastern Kansas. Very little competition. 
Much repair work from many coal mines adjacent. 
• ther fine locations. Send for new book "•pportuni- 
ties.' M. Scbulter, Industrial Commissioner, Rock 
Island-Frisco Lines, St. Louis, Mo. 

PATENTS can be sold outright or royalty agreements 
made to much greater advantage If protected by us. 
Protection includes the right to use on all printed mat- 
terourEmblein jTjLrii:^ ' Patents Protected by Patent 
Title and Guarantee (".mpnny-, 25 Pine St., New York." 

MANUFACTURERS.— Let us put you in touch with 
cash buyers throughout Mexico, Cuba, Porto Rico and 
Panama: ourmethod beats newspaper advertising; we 
guarantee results. L. M. Rodriguez & Co., 115Nassau 
St., N. Y. 

INCORPORATE Y«UR BUSINESS. «ver sixteen 
hundred charters procured lor my clients. Write for 
corporation laws, blanks free, to former Ass't Sec'y of 
State, Philip N. Lawrence, Dept. ltf, Huron, So. Dakota. 

"ASK tUB REPRESENTATIVES "-any one of the 
many— about the assistance and tbe co-operation that 
our system extends to them and why they an. 1 so suc- 
cessful in placing securities with tbe investing public. 
We desire a representative in every community. Re- 
quest information at Old South Building, Seventh 
Floor, Boston, Mass., Tbe Hammitt Investment Cor- 
poration. 

F«R A FINANCIER.-! WANT A MAN WITH 

$5.01;) to finance a newly patented absolutely burglar 
T>r )of lock, the »nly one in existence ; it is indorsed by 
the principal burslary insurance company of New York, 
and will be adopted by them when put on the market; 
positively a fortune in it. For further information aim 
full particulars, address E. A. Whitney. 29% East 116th 
St-, N. Y. 'Phone, 5317-Harlern. 

PATENTS SOLI) #N C»MMISS1«N.-If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 



FACTORY AND MILL SUPPLIES. 

FACTORIES, CUT D#WN Y«UR INSURANCE by 
puttiig in a Caldwell Tank and Tower for tire protec- 
tion. Once up, no further expense. Endorsed by all 
insurance companies. References in every section. 
Arkay Stave Co., of Columbus, Miss., says: "Saves us 
$21 a month." Illustrated Catalogue and Price List 
free. W. E, Caldwell Co., Station D D, Louisville, Ky. 



MOTION PICTURES. 

M«TI#)N PICTURE MACHINES. Films, Slides and 
Supplies from the largest store of its kind in this 3ity. 
Sole agent Power's Cameragraph the real fireproof ma- 
chine. Catalogs. Lewis M. Swaab, 33tt Spruce St., Phila. 

M«TI«N PICI'URKJ MACHINRS, Film Views. Magic 
Lanterns. Slides and similar Wonders For Sale. Catalog 
Free. We also Buy Magic Picture Machines, Films, 
Slides, etc. T. S. Harbach,8«9 Filbert Street, Phila., Pa, 

THE MOVING PICTURE W#)RLI>, weekly, 10 cents 
per copy; yearly subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture aeld. Moving Picture World, Box 450, N.Y. 



EXPERIMENTAL ELECTRICS. | 

STUDY ELECTRICITY AT H#)ME. Complete course, 
31-pg. detail-book, 221-pg. text-book. 2#o experiments, 
over 1IU pieces of apparatus. Only $5.C0 Bulletin "A S" 
explains. Thomas M. St. John, 848 Ninth Ave., N. Y. 



EYE-GLASS SPECIALTIES. 

REMARKABLE MAGNETIC SPECTACLE AND 
EVE GLASS •FFER. Send stamp, no postals, for Free 
Pair, tou»on and testimonials, to. A. Fredrick •ptical 
Co., Toledo, Ohio. 



r sei.,1. iv. 
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SALE AND EXCHANGE. 

CAS'iYAL F«R COPPH1R.—I have for sale on com- 
mission 21 groups of copper mines covering the apex of 
copper bearing l () de-. partially developed, which, wiLb 
small added equipment and work, may be made pro- 
ducers of first class, Situate on the best copper pro- 
ducing formation of Arizona. Prices $lt,0#0 to $olt,WJt. 
Write or call. Lincoln Fowler, Pb«nix, Arizona. 

WAN I'MI).-T« SELr, MY MOVABLE ELEVATOR 
outright. It is a money maker for the investor. For 
further particulars and full information, address P. •. 
Box 121, Sutnerland, !• »a. 



HELP WANTED. 

INSTRUCTORS— GoorJ openings for technical men 
with leading institutions. Drawing, $i,MI; Applied Me- 
chanics, $1,#M; Civil Engineering, $1,01)0; Descriptive 
Geometry, $!.•()•; Agricultural Chemistry, $1,2«; Rail- 
road Engineering, $1,811; Wood -working, Bra wing, 
French, $1,211; Mathematics and Applied Mechanics, 
f 1,411 ; Surveying and Algebra, $l,3l| ; Drafting and 
Free Hand Drawing, $1.41)0. Many other Al positions. 
Call, write. Hapgoods, 305 Broadway, New Y»rk. 

WANTED.-SAI.ESMEN T# CALL #N STATI#N- 

ary engineers to sell our ' Everlasting Blow-off \ alve." 
Guaranteed. Exclusive territory given and salesmen 
fuliy protected. Address Patterson-Allen Engineering 
Cmiptitiy, i'il Chestnut Street, Philadelphia. 

MEN AND B«YS r V9 LEARN PLUMBING. Brick- 
laymg, Plasterins and Electrical Trades. Positions se- 
cured. Free catalogue. Coyne Trade Schools, New York, 
San It'rancisco and Chicago. Mention Sci. Aaimic. 

"CAT BRAND" RHV*LVING CUSHION HEELS 
turn as you walk and wear even. Cheaper than leather. 
Price 35 cents a pair postpaid. Send diagram of heel 
and address Cat Brand Heel Co., New Brunswick, N. J. 
Agents wanted. 

AGENTS— •ur Wonderful Cork-puller, not a screw, 
everybody needs, because no hard pulling is necessary ; 
tits all bottles; send for circulars, plated samples, 25c. 
C. S. Hawley, 154 Leonard Street, New York. 

MEN AND B*YS, LEARN PRACTICAL ELEC- 
TRICITY, the best-paid trade. •ur 7-story building 
has total electrical equipment of $5#,i0». Day and even- 
ing courses; individual instruction. Positions guaran- 
teed. Call or address N. Y. Electrical Trade Schools, 39 
West 17th St., mentioning Sciisxtimc American. 

MACHINISTS, ELECTRICIANS, PRINTERS, 1R«N- 
Workers, Plumbers, Engineers, Motormen, Chauffeurs 
order Kleanal for clean hands. Removes machine 
grease, grime, paint, printers' ink and dyes. Good garage 
side line. Continental Supply Co., 53 W. 24th St., N. Y. 



AGENTS WANTED. 

TNVCNT«RS-WH MANUFACTURE METAJ., SPE- 
cialties of all kinds, to order; largest equipment; lowest 
prices. Send perfect sample tor liw estimate and best 
expert advice free. Tne Eagle Tool Co., Dept. A, Cin- 
cinnati, • , 



TYPEWRITERS. 

INVENTORS, AVOID MISTAKES :-Use a typewrit- 
ing machiae for your contracts ai^.i correspondence. 
Reliable typewriters from $11.01 upwards. Ask for price 
list. Atlantic Typewriter Exchange, 24tf Broadway, New 
York. Telephone l»828 Cortlandt. 

TYPEWRITERS-Caligraphs, $5; Visible Writers, $8; 
Hammond, $l#; Remington, $12; Kemingtor, tw»-color 
ribbon attachment, $18 ; all guaranteed. Send tor cata- 
log. Typewriter Co. (Dept. X). 217 W. 125th St.N.Y. City 

CLEARANCE SALE— Remingtons ; Densmores, Jew- 
etts, Blickensderfers. Williams, $12.oi ; Postals, Ham- 
monds, 111; Underwoods, •livers, $!-J5. Orders filled or 
money back. Standard Typewriter Exch., Suite 45, 
231 Broadway, N. Y. 



PHOTOGRAPHY. 

PH«T«GRAPHERS, we want togetyouin the habit 
of reading the'American Photographer and Camera and 
Dark Room, the highest and best Photographic monthly. 
The yearly subscription price is $1.50, 15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican Photographic Pub. Co., 3EH Broadway, New York. 

FILMS. IiTLMS. FILMS. — Lumiere Celebrated 
Films made in Lyons. FYance, can now be purchased 
from all anti-trust dealers or from 11 West 27th Street, 
New York City. 



SEASICKNESS. 

KHA^TCTCM-:-^ and Car Xauwin p-ravtrnttMl, ItrnsJi^ 
ItuiKtidy ;E\l:*ir prophylactic. tiuiLrEint.LVrt perfectly 
liar nil ess. Tut: un ly prepnrjLt ic j21 tknl hsi-i ruiver f^L'ird. 
Free lujfiklui [iroviiu: Uu;se st:i(.eim:]it?i st:nL hv Hrur=fi 
Uicmteal Co., 2EJU UruEulWEiy, >\ Y. All Urngg^fs ?1 iut 
hot tic. 



SOUVENIR POST CARDS. 

25 BEAUTIFUL P«8T CARiS mailed toany address 
for 12c. A great variety of subjects. Sold by some stores 
at 2 for 5c. and others at 5c. each. Defiance Studio, 65 
West Broadway, New Y»rk. Price list free. 



MISCELLANEOUS. 

• UR VACUUM CAP when used a few minutes each 
day draws the blood to the scalp, causing free and nor- 
mal circulation, which stimulates the hair to a new. 
healthy growth. Sent on trial under guarantee. T A rite 
for free particulars. Tbe Modern Vacuum Cap Co., BIT 
Barclay Block, Denver. Col. 

EQUIP Y«URCAR WITH " HERCULES " Non-Skid, 
Puncture-Proof Tires; made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and Shoe Company, 1686 Broadway. New York. 



Sewing machine hommer, T. S. Zachaira. . . 853,145 
Sewing machine, loped fabric, J. B. Ilip- 

\rell 853,015 

Shai't coupling, hinged, lfl. M«cwes .... ... 852,890 

Sharpening kniyes, steel f«r, J. B. DaTid- 

s«n 852,873 

Slice* shearing machine. J. K Stewart 852,809 

Sheet melal b«x, Wnotlen & Richardson. . 85:1,1-1;: 

Shelf bracket, J. II. Morgan 852.H75 

Sh«e stretchi'i-, D. W. Godwin 853,«77 

Sh«es, stiffening cap f«r, C. Wilmshtfer.. 85;;, 14d 
Shortening composition, ic, a. Lallemand.. 852, 9«0 

Show case, M. S. Dietrick 852,875 

Sidewalk cleaner, cement, Healy &. Fox.. 81)11,171 

Sifter, gyratory, J. M, Case Hfj.°>,oG1 

Sign displaying device, C. Hasty 853, *83 

Signs and labels, producing, Bahbe & 

Ilrody 852, «93 

Signaling, receirer for systems of sub- 
marine, L. I. Blake S52,7«« 

Signaling, submarine, L. I. Blake.. 852,«47, 852.S48 

SliiLi.-.i::!^ wysi.eni, E. Garretson 852,502 

^i£i-i::i i:.;r system, submarine, L. I. Blake.. 852, S4S 
Signaling, transmitter for systems of sub- 
marine, L. I. Blake 552,649 

SiWer and formonucleinic acids, compound 

of, O, Degner 852,545 

SilTer and nucleinic acids, compound of, •. 

Degner 852,544 

Skate truck, roller, c. F. Miller 852,570 

Skiameter, N. K. Standart 852,857 

Skirt supporter, W. C. Ladd 852,511 

Slat adjuster, J. C. Smith 852.85S 

Small arms, breech loading, J. W. Esser.. 853,«73 

Sneltlrig furnace, W. G. Porkins S52,«13 

Snow compressing and remoring means, H. 

S. Farquhar 852,833 

Snow melting apparatus, L T. Frigon 852,945 

Snow shorel and wagon, M. Kotraschek 853,178 

Soap dispensing device, J. \V. Hanlon 852, S#3 

Soap holder, J." M. Daries 853,««7 

Soldering machines, solder feed for can, 

A. Cerruti 852,8«9 

Sound ware intensilier, II. •. Putt 852,615 

Siiumling machine, naTigational, Q?hompson 

& Clark 852,811 

Spiirk am'ater, H. L. Lapham 852,727 

Speed goyernor, C. V. Kerr 852,882 

Speed transmission device, rariable, G. 

Wright 853, 144 

Square, try, R. A. Breul H'.V.i, 1 , r >7 

Stable appliance, J. E. Jones 853,174 

Stacker, hay, D. D. •giWie 853,111 

Staircase stringer, C. I<\ Steiber 853,134 

Stamp mill machinery, J. C. Anderson 852,756 

Stamp, time, Jones & Perry 852,563 

Stamp, time, A. Boosi 852,818 

Stanchion for cattle, swinging, M. Lattin.. 852,439 
Stoiid. See Advertising stand. 

Station indicator, C. A. Utz 852,475 

Stay strip, S. G. Leitch 853,094 

Steam boiler, ». Wigert 852,481 

Steam dome, C. ,T. Mellin 852,735 

Steam generator, T. Lowther 853,182 

Steam of locomotives, apparatus for the 
utilization in a reheat er of the ex- 
haust. C. Caille 852,868 

Stenographic or reporting machine, C. Bivort 852,994 
Stereotype plate making apparatus, H. 

Winter 852,642 

Sinker, mechanical, A. Box 852,763 

Stone coiling machine, A. F. Jones 852,562 

Stopper, C. C. Bacon 852,644 

Storage battery, E. Sokal 852,464 

Store front construction, F. J. Plym 852,45* 

Strainer, C. R. Ashmead 853,»52 

Strip Mpplvin:;' machine, II. E Bodine 8:i2. 7(>] 

Stuffing box, J. H. •. Bunge 85.'i,or,» 

Stump pulling apparatus, R. L. Beasley . . . 852, 11 1 
Suit and hat holder, folding, J. W. Faust, 

Jr. 852,940 

Sulfids and other ores, apparatus for the 

treatment, G. E. Kingsley 852,510 

Superheater, H. L. Van Zile 852, G4« 

Switch operating mechanism, Long &; Boyd 852,886 

Talking machine, Kraemer & Sheble 852,725 

Tally, pool tablj. •. G. Peterson 853,«29 

Target trap, II. E. & L. A. Sherman So2.010 

Telegraphic safety device, S. R. Wright... 852,484 

Telegraphy, multiplex. J. Burry 852,495 

Telephone, W. J. Murdock 853,186 

Telephone exchange, N. E. Norstrom, 

852,575, 852,675 
Tolenhnne exchange, aulomal ic. .T. G. 

HoherU .. 852,523 

Telephone locking device, Smith & Reinobl. 8h2.M0fi 
Telephone receiver holder, II, E. Richey. .. 853,118 



Telephone system, B. J. Burke 853, ##3 

Telephone transformer, J. J. Frank sr»2,71.1 

Telephonic call registering apparatus', J), 

F. Stakes 852,743, 852,744 

Tentering machine, W. A. Church 852,418 

Thill coupling, A. II. Worrest 852,753 

Ticket, pin, C . A. Wallin 852,531 

Tile, IS. Coffin S53,t63 

Tire holder, idle, W. H. Gransden 852,834 

Tire plug, F. N. Stevens 852,986 

Tire plug, pneunia tie, D. Apstein, reissue . . 12, 645 

Tire repairing plug, M. W. Hall 8o2,7lG 

Tire, wheel, J. A. Swinehart 852,529 

Tires, detachable inner tube for pneumatic, 

F. Rich 852,619 

Tires, machinery for use in the manufac- 
ture of pneumatic, T. & R. Sloper 852,855 

Tobacco hanger, T. M. Shrock 852,463 

Tobacco pressing apparatus, leaf, B. Baron. 852,4*9 

Tougue, adjustable, J. T. Ketehledgo 852,6*7 

Tongue support, J. L. Hecht 852,837 

Tongue support, E. C. Ayres 853,197 

Tongue, wagon, II, B. Nolen 853,3 10 

Tool driver, electric, Carver & Stout 852,920 

Tool handle fastener, ♦. W. Lundberg 852,731 

Tool holder, D. Craig 852,931 

Toy, W. Klinge 853,091 

Traction wheel, E. Einfeldt S52,S3f, 852,831 

Train stop, automatic electrical, H. G. 

Sedgwick 852,627, 852,628, 852,635 

Train stop, electrical, II. G. Sedgwick, 

852,631, 852,632, 852,634 
Train stopping apparatus, H. G. Sedgwick. 852,633 

Transformer core, J. J. Frank 852,712 

Transmitting mechanisiM, F. S. Keyes 852,883 

Trolley, Reif & McCormick 852,978 1 

Trolley circuit former, G. R. Livergood. . . 852, !)(>'.) 

Truck, J. B. McKiel 852,738 

Truck brake appliance, automatic, A. L 

Saxon 853,122 

Truck side frame, car, A. Lipschutz 852,968 

Tunnel segment, F. F. Vandevort 852,916 

Tunnels, means for lining, E. W. Moir 852,891 

Tunnels, ventilating, II. Blackman 852,995 

Turbine, D. McArthur 852,672 

Turbine, E. L. Schaun 853,124 

Type bar and hanger and constructing same, 

W. R. Fox 852,428 

Typewriter cabinet, F. J. Sitts 852, 8t5 

Typewriter tabulator, P. B. Tingley, 

852,988, 852,989 

Typewriting machine, C. W. Howell 852,721 

Typewriting machine, M. W. Pool 852,799 

Typewriting machine carriage-stop mechan- 
ism, Fox & Barrett 852,427 

Typewriting machine spacing mechanism, 

L. Schlesinger 852,456 

Typographic machine, F. II. Richards, 

852,905, Vi;^i:s 

Umbrella, II. II. Brown .n : -i2.I!i , i 

Umbrella stand, G. Laube 8o2,r>t>7 

Umbrella support, adjustable, J. S. Collins. 852,872 
Vacuums, means for' producing high, W. 

Gaede 852,947 

Valve, A. W. Murray 852,0 18 

Valve, J. W. Ashbaugh 852,591 

Valve, W. T. Sears 852,8*2 

Valve, T. Brick 81.2,810 

Valve construction, stop, Fischer & Knauf. 852, 7#,9 
Valve for presses, automatic choicer, 

French & Weidner 853,167 

Valve for steam heating systems, vent, J. 

R. Shanklin 852,852 

Valve gear, A. D. Austin 852,757 

Valve gears, return cr nk for, C. .1. Mellin. 852,447 
Valve mechanism for engines, II. Lenip.... 853, *95 

Valve motion for engines, T. Wilson 853,139 

Valve, pressure regulating, R. E. Bruns . . . 852,924 
Valves, device for facilitating the removal 

of, J. Rabey 852,840 

Vegetable cutting machine, Z. #no 852,844 

Vehicle, motor, D. M. Dearing 852,7«7 

Vehicle, motor, J. D. R. Lhhihdii 852,884 

Vehicle, motor, L. E. Smith 853, 1 32 

Vehicle, motor driven, A. L. McMurtry 853,674 

Vehicle wheel, Marsal & Baker 852,668 

Vehicle wheel, L. A. Hill, reissue 12,047 

Vehicle wheel, motor, W. A. F. MeCallum. 852,893 

Vending machine, L. A. Vandiver 853,194 

Ventilating means for roundhouses, shops, 

stations, etc., J. Larivee S^.T'.K 

Ven til a ting mechanism, G S. Cannon ...... .^n 2 . f >n-: 1 

VeiilibiUr. See Sash vonf ilator. 

Voting Jiiiichine, S. R. Shoup 852,911, ^olj.lLIT 

Voting :r.iLchi[ie^. slide moving device for, 

W. C. Uibieie 853,169 

Waffle iron, rotary, W. L. Carter 853,060 

Wagon jack, F. J. j'eldt 853, MS 

Wall eeiistriiciion, mold for hollow, D. •. 

Wilson 852,534 

Wardrobe, clothes, It. Weir 852,862 

Wardrobe, knockdown, S. W. Bonsall 852,699 

Warp stop motion mechanism, II. Cote. . . . 8o3. 103 

Washing machine, J. D. Hiss 852,72« 

Washing machine, I. N. Council 853,162 

Washing machine operating mechanism, S. 

Ream 852,618 

Watchmaker's tool. E. N. Sheldon 852,9t9 

Water bottle, cushion, bed, etc., J. B. 

Brooks 852,999 

Water tube boiler, J. J. Cole 853,064 

Weaning hit. W. A. & J. L. Coe 852,821 

Weaving device, cross, II. T. PestaloKzi . . . 852,52* 
Weed gatherer and cutter, combination, J. 

N. Eames 853,072 

Wheel rim, R. S. Bryant 853,058 

Wheel truing mechanism, metal, E. Ein- 
feldt 852,829 

Wheels, mud toe for traction, McBonald & 

McBride 852,573 

Wheels, production of globoidal worm, (3. 

Mothes 852,7:30 

Wheeling and edge setting machine, G. M. 

Carnes y5L:,7u:! 

Whiffletree coupling, E, L. Bauman .^.riPL 1 

Whipping device, L. G. Dobbs ^L', t'.^ 

Wick, oil burner, C. S. Cannon s^.iTVJ 

Windlass, hand, II. D. Van Doom F53.': ir. 

Window bracket, P. A. Fenian Ki:-:.!i 1 1 

Window, casement, I. Wroblowslu ^L', ^H 

Window fastener, ,1. W. Lyon .^TOLIO 

Window fastener, self-locking, J. I. Moss.. *- r }^.ri17 
Wines from grapes, producing sparkling, L. 

Scherzer ^:r:i.i7 

Wire working tool, M. Hays ^r^,^3>i 

Wood shaving tool, C. Swan 85L\ 17 ;j 

Woodworking machines, vertical spindle 

mounting for, A. Mayer 853,104 

Wrapping machine, article, J. A. Keyes. . . . 852,961 
Wrapping machine feeding and cutting at- 
tachment, D. T. IgOU 852,003 

Wrench II. W. De Graff 852,874 

Wrench, B. Mallet t 853,102 

Zinc ores, reducing, C. G. P. de Laval 852,410 



SORE THROAT 

To prove the Kfficiency of 

Hydrozone 

to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 

and sending 10 cents to pay postage 
and packing. Hydrozone is a harm- 
less germicide, indorsed and success- 
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Bookle|^m Treatment 
of Diseases. Sold by Leading Drug- 
gists. 



ZMM-WMtfJUfuJ^ 




Dept. U, 63 Prince Street. New York 

-r- 




Simplicity Low Pressure Hydro- 
y Carbon I,ig"liting: Systems for light- 
" ing stores, halls, cburches, villages. 
. oH£iiutLurs and patentees 
>| of the? famous wick genera- ^jLx 
■| tors. Guaranteed 5 years. ^Tj 

I The Standard Qillett "i'-$&- 

! ! Light Co. ■■:,,*! fj, 

933 Br. Halsted Slreet ,- i V ; '£V*"V" 
Chicago, 111. (7 "-.[ : ' 



LIGHT 




^mimmsmw*- 



Best qradeceaar canoe for*20 



I Bo-it grade of Cedar Canoe for $2».M. We sell direct, sa-vlns: 
1 you $2t.##ona canoe. All canoes cediir and copper fastened. 

We make all sizes and styles, als« p«wer can«es. Write i\. i 
jfi\!i! catalogue fivmy prices with retailers' pr«tit cut «ut. We 
I are the largest manufacturers «f can«es i ""theworld. 

im;tkoit boat co. 

J 126 Bellevue Avenue Detroit, Mich. 



S\ Look For The "S" 



It means: &trplinger 9 Strengtli 9 
Superiority ; material and finish; 
Savines, in 1 intenance and fuel 
account; Sil< Uuuiiiutf; Sat- 
isfaction, to. . who buy a >trel- 
imrer. Four cycle, 1 to 4 cylinder. 
Mechanical or Jump-Spark Equip- 
ment. Write for catalog; our prices 
will interest you. 

THE STRELINGEK MARINE ENGINE V. 
■is jMirt Hi. E., IH'TJHJJT, JlidJi., U.S.A. 




AUTOMOBILES 

BOUGHT. SOLD AND EXCHANGED 

The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 

TIMES SQUARE AUTOMOBILE CO. 

New Main Entrance 1599=1601 Broadway 
Connecting with 217 W. 48th St., New York 



MO MOTORCYCLE 




We have the largest line «f New 
an i used M«t»r C ycles > Par ts anil 
Supplies in the country, at the 
lrwest prices. Every machine 
guaranteed. We are the largest 
and »nly exclusive M»t«rcycle 
H«use in the warld. Send f«r «ur 
1907 Catalog. Retails a specialty. 



Harry Rr Geet Co., 351 McLnran Ave., St. Lnuis h Mo. 



' ' RRX ' ' The Kins ^ Hill Climbers 






DESIGNS. 

Watck bow, C. Sckaefer 38,551, 

Watck f»k pendant, P. H. Bateman 



TRADE MARKS. 

Animal dip, •. R»bins»n & C» 02,40'! 

Antiseptic m»utli wask, G. Erans G2,4ii0 

Antiseptic povvrtlM', J. S. Falck 02, 470 

Baking nowtler, Ateralam &. Straus (Y2.421 

Bererage, n«n-alc«k«lic carbonated, Pepstl 

Chemical C» S2.407 

B»»ks, sales, Carter-Crume C« 62,308 

B««ts and sk«es, leather, Smitk-Brisc«e 

Sk«e C« 02,411 

Bricks, Skuwmut Mining C« 62,489 

Butter, F. .Felke & S«n C« 62,453 

Candies, T. S. M«rse 62,45(1 

Candy, T nfrlcwdfiil Candy C» 62,481 

Candy, cliocohttc, c»c»a, etc., St»llwerck 

Br«s 02, 404 

Candles, Will & Bnuiner C:, 

62,417 f 62,42«, 62,422, 62,423 

Candles, wax, Will & Baumer C« 62,421 

C anned fruit and Tegetakles St«ne-#rdean 

Wells C« 62,465 

Canned fruits and vegetables', J. F. Hum- 

pkreys & C» 62,471, 62,484 

Carts, band, F. J. Aubeuf 62,443, 62,444 

Cement, brdraulic and »tber building, Atlas 

Portland Cement C» 62,494 

Cht'inic.'il pn!para.ti»ns, certain, I^ritzsehe 

Brothers 62,4112 



T'EVA\( j O - WlKI.'ICWS AI"T» A: SI I-l-L 1 !" VtKi 

I 111 1-1 llli; 11 E^^il-iin Aw. lie, (:hlrij-Hi, 

^f/l'UKS ;md CASilMjS, Alsn MATiiHIALii niiJ ULLLl'RlMS 

■^ >> n . We have bicycle, aut»mo- 

t .. ~7'\ c '.y-. bile, stationary and marine 

\\|C~. \. motors, from VA to 5 II. P, 

^-^77.--jy \ i ' f T '"^■^'■-_^^ #ur attachable iiKji-.-rout- 

j^T-V ? ;A \:\ ...—'^yA -^\ fit tils any bicycl B. Send 

■W ■ t—^ -JPsm*--' V. V stamp for literature and 

kSwv " : " artiouiars - 



. -jf-jp-' 



SIIVW MFC. CO. 

Dept. e, g.vi.ksim;ih;, ka.\sas 

HO^^TO MAKK MONEY 

Send t«day f«r «ur FKEE b»*\ and descriptive matter 
telling all ahaut the profits that can he made in the 
in.OLiiiatiturc «f concrete building blacks. With a 
FltA^i is BLOCK MACHINE any man .£ 

•rdin.'u-y ability can male fram $5 ta $15 a day. Na 
capital ar experience necessary. Building blacks maiie 
with the Francis Machine under the Berlin System are 
guaranteed damp \^<n.ii, frost proof, tii'tjprtxif, aud will 
not crack or cruraile. Cantri'.ctars ar d lluilders in yaur 
tavvn need your entire autput. Facts and figures show- 
ing why yau can make mare maney witli a Francis 
Machine sent FliKE. Write taday. 

FKANCIH MACHINERY COMPANY. 

SOI CHestmit Street, St. LouIb, U.S.A. 

"Champion" Telescopic Steel Rods 

"" r;;! «9«.Jfi-fi:.\T£3- ""----_- : _-I3(fS 

The Oniy Telescopic Rods Made of Tapered Steel Tubing 
Provided with Outside Line Delivery through Guide 

No locking device necessary. Rod can be telescoped 
without removing line, book or reel. Lengths, 4 feet to 
10 feet. Weights, 7 to 9 ounces. Inscriptive folder and 
price list free. 
THE VAN D0REN MFG. CO., 56-58 W. Van Burcn St., Chicago 
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IXQIN 

Watch 
Satisfaction 



The entire satisfaction of the 
millions who are carrying ELGIN 
WATCHES has given the ELGIN 
that proud distinction — " Standard of 
the World . " It makes n o difference 
what grade ELGIN you buy, you 
have a watch that, dollar for dollar, 
has no equal. 

The G. M. WHEELER Grade 
ELG IN — a popular priced, seventeen 
jeweled, finely adjusted, accurate 
timekeeper — is "The Watch That's 
Made for the 'Majority, " and can be 
had in stylish thin models and sizes 
so suitable for men'i and boys' use. 

ELGIN WATCHES of equal 
grade, for ladies, at moderate prices. 
Ask your jeweler. 

ELCIN NATIONAL WATCH CO., 
Elgin, III. 



Every reader of the Scientific American shouli also 
be a reader of 

Technical Literature 

A Monthly Review of C> rent Technical Publications 
a large 64-page illustrate! ournal giving its readers, in 
more »r less condensed for the BEST literary material of 
general interest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation found in daily papersi trade pamphlets, society 
proceedings, speeches and lectures, etc. The 

"Index to Articles in Current Technical Periodicals" 

gives a classified descriptive listing of all the articles of im- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 

' An indispensable publication for engi- 
neers and other technical men, and one of 
the most instructive ever published for general 
readers who wish to keep in touch with 
modern industrial progress." 

SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - - 20 Cents 



Special Offers to Readers of the Scientific American.— As 

a trial subscription we will send you TECHNICAL LIT- 
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 

to-* ay 2-cent stamp for particulars and proof. 

O. A. Smith, Rmdi 338, 3040 Knoxville Ave., Peoria, 111. 



Ckisels, g»uges, and drawing knifes, Re- 
liance Edge T»»l C« 

Ck»c»late, Bisk»p & C« 

Ck»c»late, Abraham & Straus 

Cider and s»da water, Red R»ck C« 

Cigars, S. S. Pierce C» 

C»al, Lukrig C»al C« 

C»ating c»mptsiti»ns, certain liquid, Century 
Preserver C» 

C»rsets, M. Barry 

C»tt»n niece £»»ds and blankets, Indian 

Head Mills «f Alabama , 

C»tt»n skrunks, C»llins & C« 82,450, 

Drilling mackines, Cycl»ne Drilling Mackine 

C» 

Engines, stationary and marine internal 

c»mbusti»n, "New Way" M«t»r C« 

Exercising machines, dumb bells, and kand 

grips, J. II Tk»inps»n 

Explosives and certain blasting supplies, 

kigk, Eastern Dynamite C« -. 

Eyelet setting «r removing press «r ma- 
ckine, E. L. Sibley 

Fertilizers, Germ«fert Manufacturing C«.... 

Fl»ur, wkeat, Portland Milling Co 

F«d, cereal breakfast, Ralst»n Purina C« . . . 

F»»d, poultry, Saginaw Milling C» 

Furs, manufactured, C. C. Skayne &. C«.... 

Gas»line, illuminating and lubricating «ils, 

and greases, S. M, Will»ck 

Gin, bucku , J. H. Fri^denwald &. C« 

Hair pins and kair •rnaments, Rice & Huck- 
ster 

Hair t»nic, M. S. Barker 

Hats, J. H. Welsk & C« 

Hats and cans, R»tkscki'd Br»s. Hat C».... 

Hats and caps, certain, J. H. Welsk & C«. . 

H»se and belting, New Jersey Car Spring 
and Rubber C« 

Incubftt«rs and br»«ders, Star Incubator and 
Br««der C» 

Knit undergarment and sweaters, Sterling 
Knit G«»ds C« , 

Knit underskirts rnd drawers, L. H. 
Sckacirsckmidt 

Lamps and mantles, certain, Best Ligkt C«. 

Lamps, incandescent electric, Parker-Clark 
Electric C» 

Lard, leaf, Parker, Webb &; C« 

Massage and vibration instruments, J. E. 
Garratt 

Medical c»mp»und, certain, R. Schiff ruann 
C» 

Medical t»nic, preparation «f beef, wine, 
and ir«n, Weaver's Pkarmacy 

Medicated salt brick f«r live st»ck, Black- 
man St»ck Remedy 0» 

Medicines, certain, A. R. Sayl»r 

Oil, liquid c»mp»unds «f c»d liver, N»rway 
Pkarmacal C» 

•ils an* greases, Climax Refining C».. 82,394, 

•ils, illuminating, S. M. WilUck 

Oils, lubricating, Atlantic Refining C« 

Oils, lubricating, S. M. WilHck 

Ointment «r salve, C. A, Merrill 

Ointment, pile, K. McMak«n 

Ointments, Gedf»rm»l Manufacturing Com- 
pany «f B'i ltim»re City 

Packing, rawkide, Mabbs Hydraulic Packing 
C» 

Paper and paper manufactures. , certain, J. 
E. Linde Paper C« 

Paper k»lders and cutters, r«ll, United States 
Paper Cutter C« 

Plasters and salves, Medicinal Products C« . . 

Pliers witk»ut a cutting edge, Wiebusck &; 

Hilger 

, P»pc»rn an* mixed p»pe»m an* peanuts 
f coated with taffy, Earl Manufacturing 

Co 

j P»w*er, gun, King P»w*er C# 

P»wder, gun and blasting, Smokeless Pow- 
der and Cartridge C« 

Remedy f»r dyspepsia, Reed &■ Carnrick. . . . 

Ribb»ns and silk and velvet dress g»»ds, R. 
Ballerstein &. C» 

R»»fing, and wall covering, stamped metal, 
C»rtrigkt Metal R»»fing C«.«2,452, «2,4«S, 

Rubber b«*ts and sk»es, G»«dyear Rubber 
C« 

Rubber b«*ts and sk*es, Roberts J*kns*n & 
Rand Sk»e Co 

Salve, Ritzlin, Lebstein &. Neckt»witz 

Salves, T. G. Balucinski 82,445, 

Sk»e polish, Albi»n Manufacturing C« • 

Sk»vels, spades., k»es, rakes, and screw driv- 
ers, Br»wn~Hurley Hardware C» 

S«ap, C. J. Ratk «2,40S, 

S»aps, perfumed fancy, A. &; F. Pears 

SUve p»lisk, H. C. B»mhard 

Tkread and sp»»l an* sewing c«tt»n, Amer- 
ican Tkread C« «2,3S7, 

Tkread and sp«»l c»tt«n, American Tkread 
C» 82,385, 

T«bacc», sm»king, J. F. Zakm T«bacc« C«. . 

T»bacc», sm«king and ckewing, R. Harris 
& Br» 

T«ilet preparations, certain, V. F. Merle .... 

Varnisk, \ alentine & C» 

Varnisk rem»vers, Ideal Manufacturing Co.. 

Vekicles, self-pr»peller r«ad, Pope Manufac- 
turing C» 

Waskb»ards, American Waskb«ard C« 

Watckmakers' kand t»«ls, Kendrick & Davis 

Wkisky, Gill-Herman C« 

Wkisky, Nels»n Dis tilling C« 

Wkisky, rye «r b»urb»n, J »nas F. Br»wn &. 
C« 

Wines, claret, burgundy, and sauterne, J. 
Calvet & C: 

W*«d filler, liquid, Glidden Varnisk C« 



82,482 : 
82,448 ■ 
82.4T8J 
82,409 ! 
82,412 = 
82,4*4 

82,477 
82,391 

82,400 
82,451 

82,429 

82,457 

82,499 

82,480 

82,490 

82,482 
82.485 
82,400 
82,4H7 
82,413 

62,424 
82,431 

62,500 
62,447 
62,415 

62,43 1 
62,416 

62,406 

62,491 

62,439 



NOTE THE DIFFERENCE 

Litholirt is Waterproofed Linen- 
Cleaned Witft__ajlamp Cloth 

Collars f^~~ ^~~~^ At all 

25<t l 1 "-^.^ ■ — --^(Jood shops 

•Cuffs / ^~-ir^^ \ or Style Booh 





^ohtfra^ 

orCr|ick : :^ 



jM 



IMPORTANT BASIC PATENTS FOR SALE 

For Great Britain $10,000. France $3,500 Horirjtiv $3,600, Austria $2,000, and Belgium $1,000, on the Lamkert Snyder 
Vibrator. See larger adv. on another page for d>n;riptirm. We will sell all together or separate. A lortune will 
be made out of any one of these patents. Write or call for full nil: t icnliLrs. 

LAMBJiltT SNVDEK CO., 41 West ii4th St., New York, N. Y. 



LET US BE Y0UJT FACTORY 

write for estimate on any article 
- you want manufactured - -..v. .. 
Stampings, Models, exper. Work 

write for free booklet 
the close machine a stamping co. 

970 Hamilton St., Clevelaoa, O. 



«2,437 
82,458 

82,398 

82,458 

82,440 

82.4B7 
82.48S J 

82,473 ' 
82,385 | 
82,420 
82,389 
82,425 I 
82, 172 
82,454 

62,433 

82,405 

82,401 

82,488 

82,455 



82,479 



82,498 
82,481 



82,398i 

82,410 
82,475 
82,448 
82,493 

82,428 
82,488 
82,384 
82,495 

82,388 

82,388 
82,402 

82,399 
82,435 
82,492 j 
82,483 

82,474 
82,442 | 
82,434 
82,397 
82,438 

82,403 

82,449 
82,498 



uf«*WlJluS» mHiiiii I'.imiiii'*, Hriiivcrs 
iiti.1 Holtlers 1 .llaeljiiien-. T1IK v:i,TKI{ 
Mr"^, r.'u.. Mut tlii.rtiLi Ht., M iiw-aulrcc, \V:ri. 



MnnPK * EXPERIMENTAL WORK. 

IVIUULLO Inventions developed. Special Machinery. 
E. V, BAILLARD. 24 Frankfort Street. New York. 



RUBBER 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO., 228=229 South Street, New York 



JVl T* M INVENTOR 

Send us your models or drawings for our lowest prices 

We can develop, perfect or manufacture jour invention 

MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. 



WANTED.-A SUPERINTENDENT. 
Syracuse Chilled Plow Co., 
Syracuse, N. Y. 




We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es. Send sarnpie or CDCC 
model for low estimate and hest expert ai vice rn ll 
THE EAGLE TOOL CO.. Dent. A, < iiitiimati, O. 



Telegraphy 



Circular free. Wonderful 
automatic; tenrtipr. .1 .otvlfs 
Mup. OMNIGRAP1I 
CO.. I>pt. 55. 89 Curt- 
landt St., New York. 



crnpE 5 

^ i . kj ' ■ send for 
^1 ** Catalogue 

ST-. W.1& D. MO GET. 
Sayonne city. n.o. 



MODELS f CHICAGO MODEL WORKS 

ESTABLISHED ?8&72a Mire poft <JAT*t06ue ar model wpfti%t*. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York A Boston 

lUaufd. by VOLNEY W. MASON & CO., Inc. 
l*rovidence, Ji. I., t. S. A. 



Experimental & Model Work 

Cir. & advice free. Win. Gar*am& Son. 45-51 Rose St.N.Y 



F»r all kinis t gran- 
ular materials. S. E, 

W»rreU,Haunfbal,Mo, 



DRYING MACHINES 

ElBCt »S5' Jsp«!:! me !!L"L" d J™^i We Have No Rent 



! /Magical Apparatus. 

Grand Book Catalogue. Over T0I engravings 
25c. Parlor 1'ricks Catalogue, free. 
MART1NKA & (:•.. Mfrs.. 493 Sixth Ave., New Vork 



'"« SCHWERDTLE STAMP CO. 

I Steel stamps, letters &. figures. 

BRIDGEPORT CONN. 



Write for rifctilar. Estaklisked 1856. 
THOMAS W. r;j..BL;J|.].\, 106 Sudbury St. .Boston, Mass. 



IARIMEB MFG. 



to ad* when mak- 
ing you Prices on 
Dies or Stamping. 
CO., Eola, III. (near Chicaso) 



OVELTIES & fATEHTED ARTICLES 

CDNTI»^t.'>IIIICKITCPIESSKCt(iLMMHIIieitr. 
TWPtNB SiTOOL VDRKS, Cl6vE L«no, 0. 



Specialties & Patents Bought?".? Sold 

American Commerce A Specialty Co., Inc., 95 Dearborn St., Chicago 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away witk tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



LABELS. 

"American Maid," f »r macar.ni, W. H. Halm 
"Dux S.ap," f.r s.au f.r the c.mplexi.n 

and batk, R.bert Hamilton & S.n 

"Eupurg.," f.r a laxative preparation, T. 

Seltzer 

'Magic Salve," f.r salve, D. M. Anders.n.. 

'N.hle Grand," f.r cigars, J. O. Zucli 

'Or-Pho-S. Orange Pk.spkate," f.r .range 

pk.spkate, W. H. Bartk.I.mew 

"Pan-Dandy," f.r taread, S. E. L.veless.... 
'Reina de L.s Angeles," f.r wines and 

krandies, T. Grumback 

"Silver Seal," f.r tea, Dunn & P.well 

"Winged H.rse," f.r wheat fi.ur, Everett, 

Augkenbau£k & C. 



13,527 

13,530 

13,528 
13,529 
13,521 

13,523 
13,52* 

13,524 

13,522 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and rtirti<:rlF*LOv. nay 
ljulckly ascertain our opinion free wrutM.lu.r an 
invention is probably patentable. Communica- 
tions strictly conQdential. HANDBOOK on Patents 
sent free. »ldest wteney for securing patents. 

Patents taken thr.ru&_/l> Munn & Co. receive 
special notice, without c harii e. in the 

Scientific American. 

A'handsomeJy illustrated weekly. I^TKeat cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $L Hold by all newsdealers. 

MUNN &Co. 36,B "»' New Yprh 

Branch Office. 626 W St.. Washington, D. C. 



PRINTS. 

'*A Dainty Breakfast,'" f«r a cereal f»»d, 
Cream «f Wkeat Co 

"A G»«d Lunck," f»r malt lil|U*rs, Meek C». 

"Ku'^ters that Kut," f«r raz«rs, Kraut & 
D»knal 

"Men's and B»ys' Apparel," f»r men's and 
li»ys' apparel, H. G. Ly tt«n . 

"M»»se," f»r heer, A. Tiemann 

"Tke Best Disk in tke C»»k B««k," f»r a 
cereal f»»d, Cream «f Wkeat C« 

"Tkc 'Handy Stick' witk tke 'BtlUw End' 
Handle," f»r helt dressings, Black Dia- 
mond Manufacturing C« 

"Tke Kark«n Keeper," f»r carli»n paper and 
p»rtf«li»s tkeref»r, F. H. Smitk 

"Wkat Skall tke Harvest Be?" f»r a cereal 
fa, Cream «f Wkeat C« 



1,979 
1,975 



1,980 

1,97« 

i,97s ; 



1,982 
1,983 
1,977 



A printed c«py of the specification and drawing 
of any patent in the f»reg»ing list, «r any patenr 
in print issued since 18*3, will lie furnished fr»m 
this •fBce f«r 19 cents, provided the name ani 
number «f tke patent desired and the date be 
•riven. Address Munn & C»., 3rU Br»adway, New 
York. 

Canadian patents may n»w ke obtained by the in 
vent»rs f«r any «f the inventions named in the fore- 
going list. For terms and further particulars! 
vddress Munn & Co., 361 Broadway, New York. 



Cement 



s> 



Concrete 



Reinforced Concrete 
Concrete Building: Blocks 



SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper, composition and mixture 
of concrete and gives the results of elaborate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1 538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain an 
elaborate discussion by Lieut. Henry J. Jones 
of the various systems of reinforcing con- 
crete, concrete construction, and their appli- 
cations. These articles constitute a splendid 
text book on the subject of reinforced con- 
crete. Nothing better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa- 
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
: 534 gives a critical review of the engineer- 
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
J547 and 1548 give a resume in which the 
various systems of reinforced concrete con- 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN' SUPPLEMENTS 
1564 and 1565 contain an article by Lewis 
A. Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1574 discusses steel for reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS f 
1575, 1576, and 1577 contain a paper by 
Philip L. Wormley, Jr., on cement mortar 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis- 
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con- 
struction of reinforced concrete posts, etc. 



SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. •. Elbers on 
tests and constitution of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Professor Will- 
iam K. Hatt giving an historical sketch of 
slag cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955 and 1*42 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B. Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1511 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1519 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publishes an exhaustive illus- 
trated account of the Edison Portland ce- 
ment works, describing the machinery used. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1491 gives some fallacies of tests ordinarily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by Brysson 
Cunningham of mortars and cements. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resume of the cement in- 
dustry and gives some valuable formulse. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hydraulic 
cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1588 contain an able paper by 
Edwin C. Eckel on cement material and 
industry of the United States. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mixing 
machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
: 5^3 gives valuable suggestions on the selec- 
tion of Portland cement for concrete blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1595 presents a thorough discussion of sand 
for mortar and concrete, by Sanford E. 
Thomson. 



Each number of the Supplement costs 10 cents. A set of papers 

containing all the articles above mentioned will be mailed for $3. 51 

Order from your Newsdealer or from 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 



DON'T BUY GASOLINE ENGINES 



UNTIL lfOU JUVESTIOATd v 
'Tin; MASTKfc W«KkMA\," 

, ._. ,»■«-. «k» in . ■■ . . i — ^r -w- — * «r n in i ■^twgF- '- tW-O-CV J \ll\l tlv ^aKoJ[Jtjn,0. Ett rt*S4JM f* ^T 

aiuohol engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costa 
Less to Buy— Less to Run. Quickly, easily started. Vibrat unpractically overcame. Cheaply mounted on any wason. It Is' a combination portable, stal^naryor traction 
engine. Sbn» rc>a Catalogue. THE TEMPLE PUMP 9Q» Mfrs., Meagher and 15tli Sts.. Chicago. THIS 13 OUR Klt'TY-THlRD YEAR. 
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Scientific American. 



May 18, 1907. 




lubber Pump Valves 1 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. J- & J- ■ 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. »£ »£ »£ J* J* & ■*• 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



CHARTER 



Stationaries, Portables, Hoisters, Pump- 
I era. Sawing and Boat Outfits, Combined 
i with Dynamos. 

Gasoline. Gag, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 




S 



A il varieties at lowest prices. Best Kailroad 
Track aDd Wagon or Stock Scales made. 
Alst lOOt useful articles, including Safes, 
Sewing Machines, Bicyciee, Tools, etc. cave 
Lists Free, Chicago. Scale Co.. Chicago. III. 




Model G 
The Touring 
Without a Rival 

$2,000 





Never Sink Boat Cushion 

I,itfliU j ]-,M.:re Kut.iynii'. umn 
t'ork. C^iiii -]"t-'Lhlf: £enis. 
j^rluibk: I^Ij'l: rrut^tvurs. 
Will Xnt Sink nr Wntc:- 
Ijyg. Ii^nr-i'ou: C ii s h \ o 11 
\Vill T'li'ja.t' Six People. 
Snnrl for Gata login?- and Frier; List 
ThcChfcajjoPaE & Decoratm^ Co., 2-1 l'L^km Market, Chicago 



> J Tl The high principles of honest work- J^k 
manship and the advanced ideas of 
design that have made Cadillac construc- 
tion famous, find full expression in Model 
G, a thoroughly dependable, powerful, 
four-cylinder car which brings to its 
owner every touring luxury enjoyed by 
thosepossessingthe most expensive types. 
Examine itj observe its long, rangy 
lines, the racy atmosphere about it, re- 
flecting lots of spirit and ee go" ; ride in 
it and note the feeling of security 
prompted by a wealth of hidden energy 
beneath you — then you will 
appreciate why 




CRUDE ASBESTOS 

_ DIRECT FROM MINES 
I PREPARED R. H. MARTIN, 



I ASBESTOS FIBRE 

1 !or Manufacturers use 



OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



The D/AGRARH 

(Trade Mark Registered) 

The Improved Stencil Cutting Machine 
1 8 a saving o f 90 per cent in your Ship- 
• ing Department worth considering? 

Just a word will bring tur free 
illustrated booklet describing the 
Diagraph and our " No Error " Sys- 
tem of shipping goods 




ENNEN'S BESS- 
BTPltET 




PRICKLY HEAT ; ,-:; : -v 
CHAFING, and ™ 

SUNBURN, %•&,"*£'■' 
Rflxuvts all odor 0, r^r- priori. 

rciuip' u- 2F.l. fit: VEnncn h R (rhc original). Szmpic 1 
G£REJ.IRD MLSM:* cO>lr>A.HV r \4*ijk.^J, 



HO HE MADE DYNAMOS. — KCLEN- 
ttfic AmEricatv Supplements J 61 and 6011 contain 
excellent articles with full drawings. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. ! 



fcsm. 



PURESEAHLESS 

INNER TUBES 



THE STRONGEST TUBE MAPE 
Imported or Domestic 



■ MS^0S»UT*STBEl.NEW-.)fOltK; . 



It N. Second Street, 



nis, U. S. A. 



The Smith Mixer 



Thoroughly mixes and discharges batch of 
Concrete in less time than any other machine 
known. Over 2,500 
The Perfect | i n use . Made in 6 

■ v i^r r.A. sizes. Equipped for 

Steam, Gasoline or 
Electric Motors. 

Send for Catalog, 
which includes our 
full line of Mixer 
Auxiliary Devices. 



Contractors Supply and Equipment Co. 
Old Colony Building, Chicago 



WIRELESS TELEGRAPHY.— ITS PRO- 

gress and Present Condition are well discussed in Scien 
tific American Supplements 1425, 1426, 1427, 
1386, 13SS, 1389, 1383, 1381, 1327. 1328, 

1329* 1 43 1 • Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 




Universal SCRAPER 



<> 

75 cents buys 
this best Scraper ^ 
ever mate. Try it 
on floors or meat a 
blocks. * 

!.] for free cat^loir N.. 17 B. & \ 

THE i,. S. STAEEETT CO. ^ 
Athol, Mass. 




HS8 



A MONEY MAKER 

l!rlli;iv <-'i::cr(V(! T.ltkil iJ Liijr ItiocS 
\ic*t. i-'a^f.c^t . HiT:i]>le*T, ChGliFit": 
MacJ.im\ KuUy ^LjurjinrctSL]. 

T11F. PKTTVJOIIIV Cll. 
t"i"j .V 'Mh street, Tmr^ E[autc. ] ru 



MODEL G 

without a peer among all cars of its 
class. Compare it in efficiency and 
I price with many cars, corting twice as 
I much and you will find the chief differ- 
ence at the money end. Wonderfully 
economical to maintain. 

Your nearest dealer will gladly de- 
monstrate Model G or any of the other 
Cadillac Models. 

Model O-20 b. p. 4-Cs Under Touring Car; $2,000 

(Described In Catalog G— N) 
Model H-30 b. p. 4-Cy Under Touring Car; $2,500 

(Described in Catalog H— N) 

Model M — 10 b. p. 4-passenger Car; $950 

(Described in Catalog M-N) 

, Model K— 10 h. p. Runabout ; . . $800 

(Described in Catalog M—N) 

Prices F. 0. B. Detroit ; lamps not included 

Send for Catalog of rm' in^hich you are 

interested. 



CADILLAC MOTOR CAR 
Detroit, Mich. 

Member A. L. A. M. 



CO. 



t^* 



^^3 
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Take No Chances On Ignition 

Batteries are sure t« l«se In voltage, 
sad often Ixcome completely ex- 
hausted. That makes tr« uU« for the 
•wner «f aut«, b«at or gas engine. 
The Apple Battery Charger seeps 
the batteries always full «f the kind 
•f currentthatmakesf.-it, hetsparks. 
Write t«-»lay f«r «ur Bulletin B-l, 
describing «ur system. 

The Dayton Electrical Mfg. Co., 98 St. Clair St., »ayt«n, •hi« 




IT PAYS BIG 

Toamusethe 
Public With 



Motion Pictures 



-■MS 



n 



NO EXPERIENCE NECESSARY 

as our instruction Book and 

Buflineae Guide" tells alL We 

furnish Complete Outfits with 

Big Advertising Fosters, etc. 

ous dramas brimful of fun, 

travel, history, religion, tempei- 

ance work and songs illustrated,, 

One man can do it. Astonishing 

Opportunity in any locality for 

a man with a little money to show 

in churches, school houses, lodge 

Big profits each entertainment. Others 

It's easy ; write to us and we'll tell you 



.1/ 




THE Ndite ZTs Lamps 

Forllomc, Rtore and Street 

We ala« manufacture Table Lamps, 

Wall Lamps, Chandeliers, . Street 

Lamps, Etc. 110 Candle Power 

seven h«urs ONE CENT. No 

Wicks. N« Sm«ke. No #d«r. 

Absolutely safe. TIIEY SELL AT SIGHT, 

Exclusive territory to g«d agents. EP" Write for 

catalogue and prices. 

Chicago Solar Light Co. D^t a, Chicago 



»J 



THE "LEADER. 

U H. P. Gasolene Auto= Marine Engine 

Built like a watch. Beautifully ^Finished. Accu 
rately Constructed-. Light, Strong, Reliable,- and 
No'seless in operation. Suitable for launches 
from 15 to Id feet .in length. Price' complete, 
.75 net, no discount. Thoroughly guaranteed, 
'erfeet Speed Control. Complete descriptive Cata- 
logupoHF.jplication. Manufactured by 

CLAUDE SINTZ, 

292 S. Front St., Grand Rapids, Mich. 




Sparking 
' Storage Batteries 

lOOO Miles On One Charge 
BEST ior LEAST MONEY 
Guaranteed for One Year 

BELL PUMPS 

W ill Save Your Tire 

Franco* JHnerican Jltito Jh Supply Co. 

Sole Agents 
14t4-14tO 51K1IICAN ATEIUJE CHICAGO, ILL. 



1907 
MODEL 



MERKEL 
,, MOTOR 
" CYCLE 




JAGER Marine 
■^-Cycle Engines 

Skillfully desigDed aDd we J] 
built. Single lever control, Com- 
bining automatic carburettor 
with spark advance. Develops 
witle speed ranse aDd reliability 
?™ under most trying conditions 
SizesiJto60Ji. p. SeLd for catalog. 

CHAS. J. JAGER CO. 
231 Franklin, cor. Batterymarch St., 
Boston, Mass. 




The 

Perfection 

Power 

Block 

Machine 



AMotor Cycli: with a past, a future and a 
lean rt:t:oT<[ IVTanufac ured by one of the 



by 

largest and best known motorcycle companies 
in the country and every part guaranteed. 

A WINNER 

wherever it has been displayed and a fa- 
vorite with motor cyclists on accOunt of its 
comfort, speed and simplicity. 

Write for Free Catalogue 
MERKEL MOTOR CO., 1092 26thA ve., Milwaukee, Wis. 



©oesyoxirsLTop ^ive satisfaction? 



Makes Hollow Concrete Building Blocks. Perfect form, 
uniform Bize aDd quality. Concrete accurately meas- 
ured, mixed by power uuder pressure over 100 tons. 
Full Details, List of Machines in Operation, 
on Application. 

THE PERFECTION BLOCK MACHINE CO. 

321 Kasota Bid., ninneapolis, nion. 



WIRELESS TELEGRAPHY 



halls, theatres, etc. 

do it, why not you 7 

bow. Catalogue free. 

AMUSEMENT SUPPLY CO- 467 Chemical Bank Bldtf ., CHICAGO- 



Foledo /\ 

fc. 125 .— -je^ ~y"«ii*- ■ vuican riace 

^Hi/canlronWorKS 00 - 



Outfits for class room and experimental work, 
complete scnrliDg and receiving' stations. L J er- 
fect workiug, low in price. Xew Direct Vision 
Spectroscopes for Colleges and Iron and Steel 

laboratories. New Reflecting Lantern for showing Opaque Objects on the screen. New Photo- Enlarging 

Outfit*. '" Photoscript '' the new method of titling negatives. Send for Lists. 

WILiLlAlVIt', BKOWN *fc EARLE, 9l8 CJlitHtnut Street, Uept. 6, I'liilndelPhin, Pa. 



THE 



URANUS 

fJS9 positively will 



KOKEN BARBERS' SUPPLY 00. o^a^eva- 

2S2GOHIOAyE.I~ ST. LOUIS 




ALLIGATOR 

^^Z^^ - Sjjvh yr]L] tr[]^ihl(! nju 
T\ rr^Vtiicli^, j ; "i a. Ks' nnrl sn 



JUNCTURE PROOF SBLf^' 

KOt :(jtthu £iiT nut. Miidofrom. 



iiulity DJtttJi i.dii^l] r.itjl: 
fiibric c/ipT^ififiily irciii'.fjd, fiutumat-c 
Vi«r:vy trtiJUl.KrJrnn^, [lurjil^Ei, r(!rfilii:i:.. 
tiiLioiin, rtrturnntmjtftj^ on end", ti r« r Or 
*1 ei r nt kjiId [iricc. Gr-'c. LiiKutii-ewimtod 
Cut jirics rntiilnf^ rv? W.r.yrAt'.* nti.\i ^nort 

1T1R (iOOd? fmO. I>QjilDrr1 T.yiLJl[_H(l 



so'^lltiar, n\tra 



'THEVIMglp^^" 



951 

chicagoJL A PAIR 



w 
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The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, llditors, Studeiiis. Bankers, Insur- 
ance Ooj»paDies' and business men gen- 
erally. Book marker and paper clip. 
Does not Mutilate the paper. CaD be 
used repeatedly. In boxes of 101 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, bymail, free. Man- 
ufactured by Consolidated Safetv 
Pin Co., Box 121, Bloomfield. N. J. 





15 to ai South Clinton Street. 



